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Forthcoming Events. 


JuLY (Last Week). 

Institution of Mechanical Engineers.- Joint Summer Meeting in Eng- 
land with the American Society of Mechanical Engineers. 
Aveusr 2, 3, anv 4. 

British Foundrymen’s Association.—Annual Convention at Manchester. 
SePTEMBER 27, 28, AND 29. 

Jron ‘and Steel Institute.—Autumn Meeting at Buxton, Derbyshire. 
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NOTES AND COMMENTS 


A Decade of Progress. 


Early last month the nation was suddenly plunged 
into mourning for a Sovereign whose reign, al- 
though comparatively brief, has been such as to 
stand out in brilliant prominence as a reign of 
peace and progress; for truly may Edward the 
Peacemaker be said to have placed the indelible 
stamp of progress on the industrial affairs of the 
nation. A comparison of the present state of our 
various industries, and particularly the iron and 
steel industries, with their position a decade back, 
forms striking grounds for comment on the effects 
of a period of peaceful and harmonious international 
relationship; and those especially who have studied 
the effects which international conflicts and disturb- 
ances in the past have had on the development of 
home affairs, will appreciate what Great Britain 
to-day owes to the influence of its late Monarch. 
Of late years we have witnessed the rise of a new 
spirit in connection with both home and foreign 
affairs; the consciousness that efficiency from an in- 
dustrial standpoint is the true basis of national 
progress and strength has become more and more 
influential, until there has set in a steady tide of 
progress in almost every branch of industry. Not 
that past years have been without this progressive 
movement, but too often it has been checked and 
nullified by disturbed conditions both at home and 
abroad. Since the close of the South African War, 


however, despite the depression which inevitably 
followed, there has been a steady movement to- 
wards the better equipment of works, the per- 


fection of manufacturing processes and the general 


betterment of the conditions under which our in- 
dustrial operations are carried out. Nor has the 
foundry been missed in the consideration that has 


been given to our industries, as those will testify who 
have benefited from the recent regulations for the 
improvement in the conditions obtaining in brass 
foundries. In the iron foundry, there have 
been important developments, particularly as_ re- 
gards the application of moulding machines; for 
whereas the moulding machine a few years ago was 
regarded as more or less a speciality, there is now 
scarcely a foundry of any importance that is not so 
equipped. Appliances for handling moulds, castings, 
ladles, and allthe bulky articles in works have also 


too, 


largely taken the place of hand labour, and thus 
greatly facilitated the work of the foundryman. 
Among other items the perfection of the open- 


hearth plant for steel work stands out prominently, 
and although the Bessemer has declined 
somewhat, owing to the rise of the open-hearth pro- 
cess, the progress cannot be denied. We have seen, 
too, the rise of the Talbot steel-making process, the 
application of dry blast to furnace work and kindred 
developments, all of which speak of the onward 
tendency which the iron and steel trades have 
shown. But perhaps the greatest progress has been 
in the regard paid to the safety and comfort of 
the worker, evidenced in the movement for the 
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prevention of accidents in works. To-day the 
worker is no longer regarded as a piece of mech- 
anism from whom the maximum of effort must be 
got for the minimum wage; employers now rather 
regard their men as intelligent beings co-operating 
for the better production of the firm’s output, and 


treat them accordingly. The support which such 
institutions as the British Foundrymen’s Associa- 
tion- an inst‘tution the founding of which will, of 


course, be associated with the reign of Edward VII. 

receive from employers generally speaks well for 
the spirit of the age, and forms a marked contrast 
to the suspicion with which such institnt‘ons were 
once regarded. We have but touched lightly on 
some of the outstanding features of what has, un- 
doubtedly, been a decade of progress, but in looking 
forward to the next we need only trust that the 
progress will be maintained—-we see no reason why 
it should not. 


Steel Foundry Possibilities. 


It is probable that the next decade will witness 
greater revolution (or perhaps it would be more 
correct to say evolution) in steel founding than in 
any other branch of the foundry trade, and this 
through the great advances that have been made 
and are still being made in the construction and 
operation of electric furnaces. Until quite recently 
the electric furnace was regarded purely an experi- 
mental affair, except so far as the production of 
special and costly metallurg‘cal products were con- 
cerned, and even now there are many who regard 
it as being far removed from general steel-foundry 
application. But each year witnesses such progress 
in the simplifying of electric refining processes, such 
advances towards the perfecting of electric power 
plant, that to many enthusiasts the application of 
electricity to steel founding on a general and com- 
mercial scale appears within measurable distance. 
It is, of course, well known that a number of in- 
stallations have for some time been turning out 
steel castings from these furnaces, but these have 
been either installations in the vicinity of cheap 
power—as, for instance, in close proximity to water- 
falls or similar forces that can be economically con- 
verted into electric power—or furnaces worked only 
for the production of special steels. In this country 
the factor which has hitherto hampered, and which 
will probably for some time restrict, the adoption of 
the electric furnace is the cost of electric power. 
In many directions the use of electricity has made 
striking headway, as in cases where exhaust steam 
has been utilised to drive turbines for the production 
of electric power, until there is scarcely a branch 
of engineering that has not been invaded by it. 
But in most foundry plants there are not available 
the means for this cheap production of electric 
power which exist in so many other manufacturing 
plants. A foundry desiring to run on electricity 
has usually no exhaust steam to apply in the direc- 
tion mentioned, and while the utilisation of blast- 
furnace gases has proved a very economical means 
of producing power, unless the foundry in question 
is run in connection with a blast-furnace plant, 
which is not often the case, this means is not avail 
able. Consequently, recourse must be had to the 
supply from some electric power company, unless 
gas-engines, steam-power plant, or some such 
installation is run for the production of the electrical 
energy, in which case the cost is at once raised to a 
point approaching prohibition, when taken in con- 
junction with the cost of installing electric furnaces 
in place of existing ones, . 
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Some Advantages of the Electric Furnace. 

There are advantages associated with the use 
of the electric furnace which have been realised 
and acknowledged all along, and amongst these may 
be mentioned the possibility of more accurately con- 
trolling the progress of the re-actions which take 
place during refining. This feature, as will be 
readily recognised, is of considerable value where 
steels of definite composition are to be produced, 
and results from the fact that, as in no other class of 
furnace, the influences of fuel and blast have not 
to be considered. The only influence introduced for 
the purpose of melting is that of heat, there being 
practically no variable and uncontrolled elements 
present. Any materials introduced to produce the 
refining reaction, of course, are not to be considered 
on the sane basis as the elements which are intro- 
duced with gas, oil, or other fuel, and air or similar 
blast. Another advantage of some designs of electric 
furnaces, though not associated with all, is that 
the charge may be in practically any form—cold 
pig, scrap, turnings, &c., or molten metal—as found 
most convenient. These and other features have 
been so well appreciated by our leading steel makers 
that a number of them have installed electric fur- 
naces to deal with at least part of their steel 
foundry work. This does not mean that other 
furnaces are to be regarded As secondary in effi- 
ciency and economy, for local conditions would often 
rule out the adoption of the electric furnace, while the 
open-hearth furnace would be quite applicable. The 
latter has generally been regarded as the most 
suitable and economical furnace of all existing types 
for large work, and it has been developed to such a 
stage of efficiency through the perfection of systems 
of regenerating the gases used for heating, that it 
will probably hold its own for many years yet. But 
the cost factor, combined with the demand for in- 
creased strength in the steel, is continually causing 
fresh changes and developments (as witness the 
adoption of the “‘ duplex” process in many Ameri- 
can works, which process employs both the converter 
and the open-hearth), and it would be a matter 
for no great surprise were the electric furnace to 
prove, in the course of the next few years, a power- 
ful rival to the open-hearth furnace. 


Some Hindrances. 


Should there, however, be any marked change from 
the open-hearth to the electric furnace, the change 
would necessarily be a gradual one, for the cost of 
installing plant of an entirely different class would 
be heavy, and only the larger concerns would, for 
a time, be in a position to effect the alteration. 
Another point is that, while the open-hearth has 
reached a stage of development which is generally 
approved and accepted, the electric furnace exists 
in a number of distinct forms and varieties, each 
with some special feature claimed for it and each 
with its own advocate in the metallurgical world. 
Consequently, when the steel founder inquires as 
to the suitability of electric furnaces for his work, 
he finds experts split up into a number of different 
and often quite hostile camps, and even though he 
fixes on what is acknowledged to be a good furnace, 
he finds a number of eminent authorities each pre- 
pared to recommend something different. So until 
practical application under various conditions has 
effectively proved the applicability of a compara- 
tively simple form of electric furnace, existing types 
will continue to hold their sway. As a final feature 


operating against the ready adoption of any new 
style of plant may be given the inherent dislike of 


national 
We have many stalwart bands of 


change which appears to be one of our 
characteristics. 
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progressives in our industrial circles, but, generally 
speaking, we are inclined to be over partial to the 
ways of our fathers—because they were the ways 
of our fathers. 


Are You Requiring Analyses of Your Metals? 


Owing to the nimber of samples of iron and 
other metals which are from time to time received 
by the editor from readers who desire to know the 
analyses or to obtain other information on the 
metals, it has been deemed advisable to make more 
comprehensive arrangements for dealing with these 
enquiries. We have, therefore, made special 
arrangements with a responsible firm of analytical 
and metallurg:cal chemists to analyse any samples 
addressed to this office, and readers desiring to 
have analytical work done will have their require 
ments met at very reasonable terms. The charge 
for the determination of each constituent in iron 
and steel, alloys, metallurgical products, ete., will 
he 6s. 6d., and for the determination of the five 
elements—-carbon, silicon, sulphur, phosphorus. and 
manganese, the charge will be 25s. Readers 
will thus be able, at a very small expense, to obtain 
analyses of any metallurgical product, and so make 
full investigations in connection with the 
metals they are handling. We would stipulate, 
however, since this offer is made only to subscribers 
of the Founpry Trape JournaL, that the name of 
the agent through which the journal is supplied be 
stated, unless the reader is a direct subscriber to 
this office, and accordingly on our lists. 


The Value and Defects of Aluminium 
Zinc Alloys for Casting-. 


Although recent’ researches have indicated the ex- 
ceptional and valuable properties of the aluminium 
alloys containing copper as the hardening element, 
zine still finds considerable popularity for this, largely 
on account of its comparative cheapness. Where 
lightness is of only secondary importance, or it is not 
necessary to retain practically the original lightness 
of aluminium, zine is frequently used, and the com- 
bination gives an alloy of considerable strength, which 
is harder and more fusible than aluminium alone, 
With zine present up to 18 per cent., a fairly ductile 
alloy is obtained, and an increase of the zinc contents 
to 25 per cent. gives a good casting alloy. When the 
zine is increased to materially over 25 per cent.—say 
30 to 35 per cent.—an extremely hard effect is pro- 
duced, which, however, militates against the use of 
the alloy for many purposes where working and 
machining have to be done. In addition to this, of 
course, the lightness of the aluminium is sacrificed to 
a considerable extent. But while the aluminium-zinc 
alloys are of considerable value, the foundryman 
often experiences a deal of trouble in getting sound 
castings therefrom. In fact, the majority of the 
troubles of the aluminium founder may be traced to 
the use of zinc. Owing to the large amount of shrink- 
age which castings of this mixture have in cooling, 
and the comparatively weak nature of the alloy when 
hot, unless the founder thoroughly understands his 
business, the loss through cracked castings will far 
out-weigh any saving secured through the cheapness 
of zinc. Many founders, however, do not understand 


this, and fly to zinc as a cheap constituent, which, 
being much heavier than the aluminium, and con- 
sequently increasing the weight of the castings sold, 
considerably cheapens the mixture per pound; and 
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when they find their castings failing, and showing 
defects in the machine shop, blame the moulder, the 
melter, and anyone else handy. The chief essential 
in dealing with these alloys is to provide for the 
plentiful accommodation of the shrinkage. In the case 
of many castings this can be done, and it is then quite 
possible and comparatively easy to get good results ; 
but there are other cases in which this can not be 
done, and no amount of attention to melting will pre- 
vent the development of cracks. This is an Mnevitable, 
though very unfortunate, feature of the aluminium- 
zine alloys, for otherwise the results obtained are ox- 
cellent. The use of zine gives clean, good castings, 
free from pinholes and other defects, excepting those 
mentioned which result from shrinkage. But as 
these shrinkage cracks may develop only after a good 
deal of machining has been done, the matter assumes 
a serious aspect. Shrinkage cracks, as any practical 
foundryman will understand, are simply the resu't 
of the stresses set up during cooling, and are 
analogous to the cracks which develop in iron castings 
through the contraction of the metal during cooling, 
and as in the case of some iron castings, the faults may 
only become apparent on the article being machined 
or subjected to some extra stress. It will be seen, 
then, that if the form of an aluminium casting is such 
that free allowance cannot be made for the shrinkage, 
it is far better to avoid the use of zinc, and employ 
a small amount of copper, disregarding the question 
of the first cost of the metals. On the other hand, 
there are many purposes for which the aluminium- 
zine alloys are quite suitable, and it would be quite 
unfair to condemn them wholesale. Excellent results 
can be got by a combination of these two metals as 
regards tensile strength and elongation, for it has 
been demonstrated that 80 per cent. aluminium and 
20 per cent. zine will give a particularly strong alloy, 
with a specific gravity of about 3.5. 


British Foundrymen’s Association: 
Lancashire Branch. 


The annual meeting of the Lancashire Branch of 
the British Foundrymen’s Association was held on 
Saturday, May 7, in the School of Technology, Man- 
chester, Mr. R. W. Kenyon presiding. Before com- 
mencing the business of the day the President alluded 
to the death of the King in sympathetic terms, the 
members endorsing the President’s remarks by rising 
in silence. The Secretary’s report having been read 
and adopted, the election of officers was proceeded 
with, when the following appointments were made : 
President, Mr. R. W. Kenyon, Vice-President, Mr. 
G. Buchanan; Committee, Mesrs. D. Cordingley, J. 
J. Chipchase and F. Critchley, elected to the vacancies 
caused by the retiral (as per rule) of Messrs. T. W. 
Holt, H: S. Skelton, and J. Kenyon; Hon. Secre- 
tary, Mr. H. Sherburn, Rotherwood, Stockton Heath, 
Warritgton. 

The local committee for making the arrangements 
for the annual Convention to be held in Manchester 
in August, is made up as follows:—Mr. R. W. 
Kenyon, Profe:sor H. C. H. Carpenter, Messrs. E. 
L. Rhead, C. A. Edwards, W. Smalley, G. Mills 
Palmer, A. Leidig, G. Buchanan, W. H. Sherburn, 
J. Simkiss, J. Penlington, W. Wright, T. W. Mark- 
land, D. Cordingley, J. J. Chipchase, F. Critchley, T. 
W. Holt, J. Kenyon, H. 8S. Skelton, J. H. Kain, and 
H. Sherburn. ‘The urgent business having been 
transacted, it was unanimously decided, owing to the 
death of the King, to close the meeting. 
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The Working of a Cupola. 


By S. H. Chase. 


Few of the articles on cupolas and cupola practice 
deal with the truly practical and working parts of 
the furnace. By the working parts is meant the sand 
bottom, the spout and spout lining, the front and tap 
hole and the fettling door. It is extremely interest- 
ing to trace the various processes that go towards the 
making up of these important parts of the furnace 
when preparing for the day’s work. 

The first duty of the cupola attendant when he 
arrives in the morning is to chip out his furnace and 
clean away, as far as he is able and it is practicable, 
all the slag which accumulates in the melting zone 
and especially just above the tuyeres. To do this, if 
the furnace is anything like a large one and has a 
stationary bottom, he squeezes through the opening 
which is called the fettling door at the bottom of the 
cupola and stands on the bottom of the furnace. This 
opening is directly opposite the front or tap hole, and 
is used, as will be explained later, for making up the 
front and tap hole. He takes inside with him a 
hammer and a fairly long-headed chisel, and as gently 
as possible chips away the slag until the lining assumes 
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Fic. 1.—SECTIONAL Views oF TAP HOLE AND 
Seout LINING BEFORE PUTTING IN FRONT. 


approximately its original shape. All lumps that are 
at all likely to interfere with the melting should be 
removed, but care must be exercised not to disturb 
the lining in any way. 

Having removed as much as possible he now sweeps 
out the dust and chippings from the bottom and pre- 
pares to daub the lining to fill up the holes and weak 
places that occur from day to day. This daubing is 
usually composed of ground gannister and water mixed 
so that it looks not unlike mortar. The method of 
putting it on is to take a handful and actually throw 
it at the hole which requires to be filled up and then 
just pat it down with the back of the hand and 
smooth it over. ‘The cupola attendant goes right 
round the furnace until the lining looks smooth and 
clean. 

When a complete new lining has been placed in a 
cupola, after a few weeks a hollow kind of ring will 
begin to appear in the lining at the melting zone, 
where it has worn away owing to the intense heat. 
It is not necessary to completely straighten out this 
hollow or belly when daubing up, as it has been found 
that the furnace melts better when there is this 


hollow ; but, on the other hand, the lining must not be 
allowed to get too thin at this zone, as there is a 
risk of burning through. The main object in view, 
when chipping out and daubing, should be to prevent 
any possibility of the charges hanging up or of the 
hot metal running into the tuyeres, which it is likely 
to do unless the slag just above them is cleared com- 
pletely away. 

The furnaceman now turns his attention to the 
spout, which undergoes, in a similar though minor 
degree, the same process that the lining went through. 
All the scrap and burnt lining is scraped where 
necessary, and then the main part which is left is 
damped and made ready for making up. The spout 
may be lined with ordinary moulding-sand, loam or 
blue clays mixed with sand or gannister carefully 
ground. Gannister makes one of the best, as it does 
not crumble and break up too readily when the spout 
is being re-made up. 

Before finishing off the spout, the sand bottom, in 
the case of a drop bottom cupola, has to be made up, 
and a remark or two about this process may be added. 
It is extremely important that every care should be 





Fig. 2.—PLATE AND Rop. 


taken over this to prevent the iron getting through 
the doors. After the doors are set in place, which is 
most easily done by means of a prop, a layer of sand 
several inches thick is placed upon them to form 
the bottom. This sand has to be of the particular 
quality that will resist the action of the metal, not 
melt, but drop easily when the doors are dropped at 
the end of the heat. The doors are sprinkled first, 
however, with water and then the sand is placed 
upon them and well packed round the edges to secure 
a tight joint, and then rammed well over the bottom 
until it reaches the right depth, which is from 
3 in. to 6 in., dependent upon the size and diameter of 
the cupola. Usually a slight slope towards the tap 
hole is made. The bottom is then slushed over with 
a bucket of clay wash to make a smooth, hard surface. 
The bottom of the stationary bottom cupola is com- 
posed usually of several inches of gannister upon the 
bottom plate and this merely requires to be brushed 
out after the lining has been chipped out as it sets 
hard and is permanent, as the name implies. The 


hottom having been dealt with, we may new go back 














to the spout. A perfect joint should be made be- 
tween the sand bottom and the spout lining bottom. 
This should be about 2 in. thick if the spout has the 
right slope, which should be a gradual one from the 
tap hole. The sides are built up full at the bottom 
so as to leave only a narrow groove in the middle 
and to keep the stream in one place. The lining is 
sometimes finished off with a layer of loam and then 
the whole is smoothed over with a damp brush, while 
to give a good finish a coating of blacking is some- 
times put on. 

To form the tap hole and front, the gannister of 
the spout lining is carried about 6 in. into the square 
opening of the shell, and it is then curved over on 
both sides so as to form a kind of wedge (see Fig. 1). 
A square iron plate on the end of a long rod is now 
pushed in from the opening at the back until it is 
within 6 in. to 8 in. of the outside of the shell, and 
consequently nearly up to the point where the spout 
lining ends. It is then wedged in position. The 
hollow between the outside of the shell and the iron 
plate is now filled up with the sand left over from 
making up the bottom, or a mixture of Mansfield 
and Worksop sand, the iron plate being used as a 
background on which to ram the sand. Before doing 
so, however, a round piece of iron tubing (having the 
same diameter as the tap hole is required to be) is 
placed in the middle of the opening and in a line 
with the centre of the spout, with one end of the tube 
against the circular hole seen in the plate (Fig. 2). 
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Fic. 3.—SECTION OF TAP HOLE AFTER FRONT 
HAS BEEN PUT IN. 
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The sand is now rammed tightly and then cut 
away round the iron rod from the top until it assumes 
a shape something similar to a heart, and arranged 
so that there is only from 3 in. to 4 in. length of 
actual hole (Fig. 3). The reason for this precaution 
is that the iron in a long tubular hole of an inch or 
so in diameter would solidify between the taps out 
and cause an infinite amount of trouble. The iron 
tube and plate are removed, and the tap hole finished 
off, slightly damping it if necessary. 


Back Door or Breast Plate Hole. 

Having finished the front part of the furnace the 
back door, or breast-plate hole, is now wedged up 
with large lumps of coke and then sufficient shavings 
to set the bed alight are thrown in from the charging 
door, and on top of these the amount of coke that is 
necessary to form the bed. A basketful or two is 
left over to allow for any uneven setting when it has 
burnt up. The amount of coke required for the bed 
is found out by experience, and is that amount which 
brings the top of the bed just up to the melting zone. 
This bed is an extremely important feature, owing to 
the fact that it is on the top of this that all the 
actual melting takes place. 

Various statements have been made and theories 
been held out to explain accurately where the melt- 
ing zone is, and briefly, although one cannot say de- 
finitely, this point or region is some few inches above 
the tuyeres. It is necessary to experiment and find 
out where this zone ts in any particular cupola, by 
varying the amount of coke used on the bed and also 
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varying the charges. Of course, the position and 
number of tuyere openings largely affect this, and 
numerous experiments have been made with tuyeres 
at various heights and blasts at different pressures to 
ascertain whether this is a movable and extensible 
vone or not. The object of the higher tuyeres is to 
heat up the iron as it gradually falls down the fur- 
nace, but as far as can be ascertained, these do not 
lengthen the zone to any great extent, while the 
different pressures of blast merely shift the zone up 
and down. If too much coke is put on the bed the 
iron above cannot be melted until the superfluous 
coke has burnt away to allow the iron to settle in the 
zone. If the charge of coke is too heavy, the effect 
is exaggerated, with the result that there is a stop- 
page at the end of each charge, whereas if the charge 
of iron is too heavy the bed sinks so low that after a 
time the iron melted, becomes dull, and in a short time 
melting ceases altogether. 

The charges of iron and coke must therefore be so 
arranged that as each charge of iron melts, the coke 
on top of it will settle down on the bed, some of 


















Rollers. 














Fic. 4.—APRON USED IN DUMPING THE CUPOLA. 


which will have burned away and just bring the top 
of the bed to its former level. Unless this is done 
iron of uneven quality and heat and a moving melt- 
ing zone will result. 


Lighting Up. 

Having formed the bed a light is now applied to 
the shavings at the cupola bottom in order to set 
fire to the bed. When the fire is seen breaking 
through the top of the bed, which will take anything 
between half an hour and two hours, dependent on 
the size of the furnace, it is time to commence 
charging. 

After the fire has burnt up, the fettling door or 
breast-plate door is packed up with sand to prevent 
any iron from running out. On the bottom plate and 
some few inches away from the coke that has been 
wedged in position in the opening, a small iron rod 
is placed lengthways between two lumps of coke before 
the sand is rammed up. The reason for doing this 
will be explained later on. Ordinary floor sand may 
he used for packing this door up, although it must be 
fairly damp. Round the edges must be rammed hard, 
and the cover then placed upon the lugs and wedged 
up. Cupolas with a reservoir have two of these to be 
done. The bottom of the reservoir is first well covered 
with charcoal in order to warm it up thoroughly and 
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to keep the first iron hot. This floats on the top of 
the iron and comes off with the slag. 


Charging. 

The method of charging is, as has been explained 
before, to place the fuel in layers, a charge of iron 
on top of a charge of coke, while the proportion has 
to be found out by experiment. The amount of the 
charges vary with the size of the cupola and the work 
that has to be poured. As the iron gets to the end 
of the melt, less coke is necessary, and the charge is 
decreased accordingly. The pig should be broken 
into small pieces and the scrap broken up small. The 
cupola is charge] up to the charging door before the 
blast goes on, and kept up to that level as far as 
possible until all the iron to be melted has been 
put on. 

A charge of ordinary iron is usually put on first, 
which warms up the furnace and prepares it for the 
special iron which comes after it. This iron is 
generally used for pouring heavy work, as it is some- 
what dull. Usually the first charge of iron is some- 
what heavier than the subsequent charges, and the 
greater the weight of the first charge of iron in pro- 
portion to the weight of the bed the better the 
average will be in melting. The amount of coke used, 
including that used on the bed, should work out about 
2 ewts. per ton of iron melted. 

After a number of charges have been placed in the 
furnace a charge of limestone is thrown on the top 
of the coke. This melts and forms a fluid slag which 
aksorbs the ash of the fuel and dirt and sand from 
the iron, and carries them to the bottom, where the 
whole lot is drawn off as slag. A few handfuls of 
limestone are generally placed on top of each subse- 
quent charge of coke until the end of the heat. Free 
use of limestone causes a clean dump and brittle slag 
which is easily chipped out. 


Blast and Blowers. 


When the blast is put on there is a rush of hot air 
from the tap hole, which serves to dry sufficiently 
the whole length of the spout. If necessary the front 
and tap hole may be previously dried by placing some 
hot coke in the spout just in front. In a reservoir 
cupola the blast is stopped a few minutes after putting 
on, and the tap hole closed at the lining end, by push- 
ing some sand lightly down the hole and lightly 
ramming it up. ‘This is to prevent the first iron 
solidifying in the tap hole. The blast is then put on 
again, and in a few minutes iron can be seen trickling 
down into the reservo'r. In the ordinary cupola the 
tup hole is left open until the iron melts and runs 
hot from it. The first iron is used to warm up the 
ladles, and is then poured into the pig bed. 

Phe blowers used for cupola work are of practically 
two designs—the rotary pressure blower and the fan 
blower, although the former is, perhaps, more econo- 
mical, owing to its positive action. Both types act 
extremely well. The Roots blower is a good example 
of the rotary pressure blower and the Sturtevant fan 
of the fan type. The pressure of the blast depends 
on the amount of air it is necessary to get into the 
furnace and the area of the tuyeres. 

The operations of tapping out and plugging up re- 
quire considerable skill if burns are to be avoided. 
lor tapping out, a bar about 2 ft. or so long and 
flattened out for about 9 in, from the end, which is 
pointed, is used, while for plugging up a cone-shaped 
bod of clay is jammed on to a rod with a flat end 
about 14 in. in diameter, and then rammed into the 
tap hole. 


Dumping. 
At the conclusion of the melt the blast is shut off 
and any surplus iron that may be left in the cupola 
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is run off into the pig bed. An experienced manager 
will rarely have much left over, as the amount of 
iron required is calculated day by day, and this 
amount only is put into the furnace. The tap hole 
is then closed and the bottom breast-plate taken off. 
The sand is scraped away round the small piece of bar 
iron mentioned before, which is then withdrawn. A 
long piece of round bar is now pushed through the 
hole which was occupied by the small piece and a hole 
made right into the interior of the furmace. Any 
iron that is left in now runs out into the beds made 
to receive it through this hole. When slag is seen 
issuing from the hole it is stuffed up and preparations 
made for slagging. 

A kind of apron (Fig. 4) is now fixed about two 
yards from the shell to prevent the slag flying all 
over the place and to assist in raking out. The whole 
of the coke front is now knocked out and the slag 
runs out, a path being made so that it does not run 
over or into the beds made for the pig-iron that has 
just come out. The bed and the remaining slag is 
then raked out. Long rakes are used, and these are 
supported on the rollers seen in Fig. 4. The furnace 
is then left until the morning, when it is cool enough 
to be chipped out. 

In a drop bottom cupola, as the name implies, the 
bottom is dropped as soon as the melted iron is drawn 
off, and this arrangement simplifies the work of dump- 
ing to a large extent. The smaller ones, however, 
are liable to bridge in spite ef careful charging, and 
when they do, they require nearly as much work 
upon them as the stationary bottom, if not more. 
Water is poured on the slag as it comes out to 
deaden it and make it ready for removal the next 
morning. 


ANGLO.JAPANESE STBEL FOUNDRY AT 
MURORAN.—Mr. E. F. Crowe, the British Commer- 
cial Attaché at Yokohama, has forwarded particulars 
relative to the steel foundry at Muroran, which is a 
joint undertaking, half of the capital having been 
supplied by a Japanese company and the other half 
by two British companies. The object of the com- 
pany is the manufacture of guns and ammunition for 
the Japanese army and navy, and also of railway 
carriage wheels and axles and various kinds of steel 
manufactures. The coal and coke required will prob- 
ably be purchased from a Japanese company which 
owns collieries and coke ovens within a few hours 
by rail of Muroran. Manganese can be obtained from 
the mines in the neighbourhood. The problem of ob- 
taining pig-iron is one which presents more difficulty. 
At first it was thought that Swedish and Spanish 
products would be used. Experiments are now being 
carried on, however, in Japan, with a view to the 
utilisation of the enormous quantities of iron sand 
along the shore of Volcano Bay; but, before the sand 
can be made into pig-iron, it has to be mixed with 
other ores and briquetted. The Abuta iron mine is 
not far from Muroran, but the deposits of ore are 
not very extensive and would not suffice for the re- 
quirements of more than the first few years. In the 
neighbouring district of Kutchan, however, there are 
large quantities of a similar ore which might be 
utilised. The buildings provided for in the plans of the 
foundry include two machine shops, a forging shop, 
tempering and shrinking shop, pattern shop, smith 
and hammer shop, power house, foundry, gas pro- 
ducer, laboratory and test room, drawing and docu- 
ment room. Mr. Crowe adds that it is unlikely that 
the foundry will be in working order before next July 
at the earliest. 
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The Girod Electric Fur- 
nace for Steel Castings. 


In our issue of March, 1909, we presented an illus- 
trated description of the Girod electric furnace for 
the production of steel for castings, ete. This fur- 
nace, it will be remembered, is classed among the arc 
furnaces, but it also operates in part by means of 
resistances to the passage of the current through the 
metallic mass, which feature is of considerable im 
portance at the commencement of the operation, when 
the current is directed upon the cold charge of scrap, 
pig-iron, etc. 

Since its introduction the Girod furnace has been 
accepted with cons‘derable favour, and at the recent 
London meeting of the Iron and Steel Institute a 
Paper treating with the furnace was read by Mr. W. 
Borchers, of Aix-la-Chapelle. We present herewith 
an abstract of the Paper, together with illustrations 
of various installations: 

Our knowledge of the qualities of materials for 
building electric furnaces, and of the constituents of 
the furnace charges, especially as far as their con- 
ductivity at high temperatures is concerned, as well 
as in regard to their chemical affinity towards one 
another at high temperatures, is, in spite of all scien- 
tific progress, far from being complete; and from that 

















Fic. 4. 


fics. 3, 4 AND 5.—SECTIONAL SIDE 
ELEVATION AND PLAN AND FRONT 
View OF 2}-TON GiRop FURNACE. 








Fic. 2. 


Figs. 1 AND 2,—SECTIONAL ELEVATION 
PLAN OF GrROoD FURNACE HEAkTH, 
SHOWING DISTRIBUTION OF CURRENT 
THROUGH THE MOLTEN METAL. 


AND 











Fia. 5. 


it may be deducted that the smaller the number of 
unreliable factors for the construction and for the 
running of such furnaces the better. 

This very natural deduction deserves special atten- 
tion when an electric furnace for steel-making has 
to be chosen from the constantly growing number of 
inventions; for the chief constituent of steel, the 
element of iron, is a substance which, in its liquid 
state, has so great an affinity for those elements 
which are to be removed from the charge, that it is 
very difficult to comply with the following conditions : 

(1) To heat the refining slag to the highest point 
of its chemical activity; (2) to prevent the iron from 
participating in these reactions, or, where this can- 
not be prevented, to make it participate in those re- 
actions so that it finally appears in the end product 
without material losses; (3) to select and arrange 
the materials from which the furnace is to be built, 
so that wherever their contact with the furnace 
charge cannot be avoided, their nature shall be such 

e 
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as not to react upon the constituents of the charge 
in an injurious way. 

The Girod furnace is the simplest of modern elec- 
tric steel furnaces, both as an experimental furnace, 
or as a smelting works furnace on the largest scale 
possible. In the author’s laboratory it is being used 
with currents of 30 to 36 kilowatts, while elsewhere, 
for steel smelting, it is being used with currents of 
360 to 1,200 kilowatts. It is a combination of a 
resistance and an arc-heating furnace. The metal to 
be smelted serves as one of the electrodes; it is 
covered by the refining slag as an electrolytic con- 
ductor, while a carbon block (or several blocks), intro- 
duced from above through the cover of the furnace, 
forms the opposite electrode above the centre of the 
bath. The arcs play between the carbon blocks and 
the slag, and no doubt here the largest amount of 


heat is produced. A second heat-producing zone is 
the layer of slag through which the current passes 
to and from the metal. Last, but not least, the 


metal itself becomes an important source of heat on 


the current traversing the centrally hanging carbon 
rod or rods radially to and from the periphery of the 
bath. This is important not only for uniformly heat- 
ing the bath, but also for keeping every part of the 
liquid metal in constant motion. In running a fur- 
nace with as high a current density as is found neces- 
sary to melt iron and steel, it can easily be observed 
that the passage and the transformation of the elec- 
tric current into heat is accompanied by violent 
mechanical motion of all particles of the liquid. This 
movement, however, accelerates the contact between 
the impurities of the iron and the refining slag float- 
ing on top of the bath. The Girod system of arrang- 
ing the electrodes and contacts is a safeguard against 
any stagnation of parts of the liquid furnace charge, 
and for this reason the advantages of the induction 
or transformer furnaces and of electrode furnaces are 
combined in the Girod furnace, while the imperfec- 
tions of both forms have been overcome. 

The peculiar arrangement of electrodes and con- 
tacts gives the Girod furnace a special advantage 
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account of the effective manner in which the electric 
current is made to pass through the molten metallic 
body, and this is the most important feature of the 
Girod process. The distribution of the electric cur- 
rent through the molten metal is clearly shown in 
Figs. 1 and 2, in which the letters indicate—A the 
carbon electrode, S the slag, M the molten metal, C 
contact pieces to connect the metal with the current 
conductor. These contact pieces are of such cross 
section and length that every one of them will take 
up cnly a certain part of the whole current without 
being overheated, and therefore without excessively 
increasing its resistance. An additional regulation 
of the temperature and resistance of each contact 
piece is effected by cooling the ends of these bodies, 
which contain small chambers, by means of circu- 
lating water. These bodies, which are made of pure 
iron to avoid any deterioration of the furnace charge, 
are therefore not only the conductors between the 
furnace charge and the current generators, but serve 
also to ensure regular and uniform distribution of 


over other electrode furnaces when cold scrap is to 
be melted. As soon as possible after charging the 
hearth of the furnace the upper electrode is lowered 
until it rests upon the heap of scrap, and the current 
is compelled to pass by means of numerous small ares 
through the whole mass of scrap to the periphery of 
the heap on the hearth bottom. The heap breaks 
down simultaneously in all parts in a very short time, 
and there is no sticking of cold pieces to the bottom 
of the furnace, and no necessity for stirring up and 
loosening such lumps from the hearth and endanger- 
ing the latter. 

The applicability of the Girod furnace is in no way 
restricted by the nature of the raw materials. It 
may be fed with cold scrap or with molten metal. 
When feeding cold scrap the whole charge is not put 
in at one time. After the large part of the charge 
has been shovelled or otherwise thrown upon the 
hearth, the current is sent through the heap in the 
manner already described. The rest of the charge is 
put into the furnace together with the first batch of 
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the refining ingredients. Taking a 2-ton furnace as 
an example, the charge consists of 2,000 to 2,500 kilo- 
grammes of iron scrap, and the first batch of flux 
usually consists of about 80 kilogrammes of lime and 
220 to 250 kilogrammes of iron oxide in the form 
of ore, which, with the iron oxide that covers the 
scrap, serves as an oxidising agent. The melting of 
the iron charge and of the first batch of refining flux 
requires four and a half to five hours. On the slag 
becoming exhausted of iron oxide, and, therefore, of 
its oxidising power, samples of the bath are taken 
and tested to ascertain the degree of refining of the 
molten metal. According to the degree of purifica- 
tion the furnace now receives (of course after the 
first slag has been skimmed off) a second, and if 
necessary a third batch of lime and iron oxide. After 
the removal of the last slag the surface of the metal 
bath is thoroughly cleansed by throwing in about 30 
to 40 kilogrammes of lime and skimming this off after 
a while. The further treatment of the iron bath 
depends upon the presence or absence of impurities 
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which could not be removed by the lime-iron oxide 
refining and upon the quality of steel to be produced. 
According to these circumstances, deoxidising or 
otherwise refining agents are employed, such as ferro- 
mangano-silicon, ferro-aluminium-silicon, ferro-man- 
gano-aluminium silicon, and other alloys. For pro- 
ducing carbon steels an addition of Swedish charcoal 
iron or of a kind of iron very rich in carbon, made 
in a separate electric furnace of the steel works, can 
be made. 

The final step in the production of special steels 
is the addition, after these refining operations, of 
iron alloys with metals like nickel, tungsten, and 
chromium. 

The total duration of one melting operation from 
the starting of the current to the casting of the 
finished product into ingots or moulds covers about 
eight hours, assuming that the raw material is not 
pure. Pure raw material, of course, will require less 
time and less power. 
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The smaller of the two types of furnaces used in 
steel works are run with alternating currents of about 
300 kilowatts at about 60 to 65 volts. The larger 
furnaces require 1,000 to 1,200 kilowatts at 70 to 75 
volis. Taking into account a loss of 10 to 11 per 
cent. of the charge by oxidation and evaporation, the 
power required to make one ton of steel in a small 
furnace is 900 to 1,000 kilowatt-hours, and in a large 
furnace 800 to 900 kilowatt-hours. 

The consumption of carbon electrodes amounts to 
12 or 15 kilogrammes per ton of steel, including the 
short pieces which remain in the holders, when the 
latter have reached the lowest point at which they 
can withstand the radiating heat of the bath. : 

The lining of the furnaces, mostly consisting of cal- 
cined dolomite, will withstand at least 80 charges. 
Thereafter the side walls, into which cavities have 
been eaten by the slag around the level of the molten 
bath, will require repairing, and these repairs will 
subsequently need to be effected at shorter intervals. 
The bottom of the furnace will, however, stand 120 





to 160 charges without repair. The thickness of the 
bottom will have by then been reduced by about 100 
millimetres. Furnace linings will stand a consider- 
ably longer time if liquid charges are used. One fur- 
nace working in this manner was run for 200 charges 
without any repairs. The linings of the furnace covers 
require more frequent renewal. In the small furnaces 
they need repairs after 25 to 30 charges, and in the 
larger furnaces after 20 to 25 charges. The other 
parts of the furnace are not worn out as fast as the 
linings and electrodes. The furnaces which have so 
far been put into operation still possess their original 
outfit. 

The costs of the different types of Girod furnaces 
and of complete plants are as follows: 

A small 2}-ton furnace, including regulators for the 
electrodes, measuring instruments, tilting device 
mechanism, and the conductors from the furnace to 
a dynamo or transformer near the furnace-room, costs 
about £600. 

eo’ 
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A large 12}-ton furnace with a similar outfit will 
cost about £1,200. 

The manufacturing costs of the electrodes amount 
to about 2s. 6d. to 3s. 6d. per ton of carbon body. 

A complete plant with one 2}-ton furnace for 
regular running and one furnace for reserve, and with 
all appliances and melting-house, but without dynamo 
or transformer, will cost approximately £8,000 to 
£12,000; and a plant working with a large 12}-ton 
furnace, £12,000 to £16,000. 


Aluminium Gas-Engine Cylinders. 


The demand for light-weight gas engines for motor 
hoats, automobiles, and flying machines has led to the 
extensive use of aluminium in the construction of these 
motors. Cylinder heads, pipes, frames, etc., are now 
cast of this metal, but for many years efforts to sub- 





entirely a foundry problem, with the difference in the 
shrinkage of the two metals as the chief difficulty to 
be overcome. Up to 24 cylinders in one week have 
now been turned out without a single loss. As an 
example of this class of work may be taken a four- 
cylinder, two-cycle gas engine, built entirely of alum- 
inium, with the exception of the flywheel and the 
cylinder liners. This motor, not including the 
flywheel, weighed 400 Ibs., as against 710 Ibs. 
when made of grey iron. The intake pipe of the cast- 
iron engine was made of brass, and the exhaust pipe 
was grey iron, while in the lighter motor both were 
east of aluminium. The aluminium cylinders have 
been subjected to every conceivable service test to 
ascertain whether a separation of the metals would ve 
possible after continued operation. The engines have 
been run hot until nearly stalled, ice water being 
then pumped into the water jacket without effecting a 
separation of the aluminium and the iron. The en- 
gines have also been operated with the circulating- 
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stitute aluminium for grey iron for the cylinder have 
not been attended with success, as the metal wears 
away rapidly as the result of the piston travel, and 
good compression cannot be maintained. Efforts were 
made to insert grey iron liners in aluminium cylinders, 


which were made about 4 inch over-size and were re 
duced to the proper dimensions by the cast-iron sleeve 
for the piston travel. As it was found impossible to 


obtain a perfect fit of the liner to the cylinder under 
all conditions, chiefly due to the variations in the 
shrinkage of the two metals, these experiments were 
not marked with success. The problem has, however, 
been taken up again by Mr. EK. C. Ewen, president 
and general manager of the General Machinery Co., 
Bath City, Mich., U.S.A., who maintained that an al 
uminium cylinder lined with a stronger metal for pis- 
ton travel and wear, was not among the impossibilities 
of gas engine construction. It was his theory that the 
best method of joining a wear-resisting liner to the 
aluminium cylinder was to cast the aluminium on to 
the grey iron liner, and after many trials this has 
been successfully accomplished. It was found to be 


water system cut off, and they have been jarred se- 
verely while running hot, without affecting the liners 
of the cylinders. To equalise the shrinkage of the 
two metals as far as possible when casting, the liner 
is heated with a blow-torch immediately before it 1s 
set in the mould and just before the aluminium is cast. 
Further, the aluminium is poured as cold as possible 
and yet at such a temperature to insure its running 
into all parts of the mould. It is claimed that these 
expansive iron liners, which absorb a large part of 
the heat of the explosions in the cylinders, correspond 
in exact co-efficience with the more expansive alum- 
inium, which is heated by radiation from the liners, 
and is cooled by the water circulating in the water 
jacket. A standard aluminium alloy is used, con- 
taining aluminium, 92 per cent., copper 8 per cent., 
and a small amount of nickel. The cylinder is cast 
in a horizontal position, risers being provided at the 
base of the cylinder, with an overflow at the top of 
the cylinder, so as to insure the flow of aluminium 
around the cast-iron liner and to provide ample metal 
for shrinkage. 
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Magnesium as a Deoxidiser in the 
Brass Foundry. 


Since 1829, when Bussy first obtained magnesium 
in its coherent condition, that metal has become 
familiar to many foundrymen acquainted with the 
casting of aluminium, though its properties and value 
in the foundry in other directions are probably not so 
well .understood. Under the title of “ magnalium ”’ 
alloys of aluminium and magnesium (the latter gener- 
ally ranging from 1.5 to about 1.6 per cent.) with 
small amounts of copper, nickel, tin, lead, ete., have 
been prepared for a number of commercial purposes, 
though the cost of magnesium militates against the 
use of the metal for general purposes. But while the 
cost is too high to allow the liberal use of magnesium 
in alloys, there is another opening for it in the hands 
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Magnesium has a specific gravity of 1.75 (water at 
60 degrees Fahr.=1), its melting point being about 
i30 degrees C. It will be seen that it is an extremely 
light metal, the specific gravity of copper being 8.93, 
while that of aluminium, the lightest of the common 
metals, is about 2.5. In addition to this quality of 
lightness, magnesium possesses a greater affinity for 
oxygen than any known metal, and these two pro- 
perties render valuable service in the deoxidising of 
metals. In many respects it is like zinc—in fact, it 
helongs to the zine group of metals—though consider- 
ably lighter than zinc, the specific gravity of the 
latter being 7.19; for instance, like zinc it burns in 
the air, forming an oxide. It must not be supposed, 


however, that because magnesium is used for pro- 
ducing brilliant light for photographic and similar 
purposes, that it will burn in the mass or stick, for 
only in a finely divided state will it burn; for flash- 
light purposes chlorate of potash is mixed with mag- 
nesium powder. 
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of the brass founder. As a deoxidiser it possesses ex- 
cellent properties, and has been found to greatly im- 
prove the quality and strength of the copper alloys. 
In the melting of scrap brass gates and sprues, chips, 
filings, etc., it is almost invaluable. The amount re 
quired, too, is not great, 0.05 per cent. serving to 
greatly improve the metal. This amount, added to 
melted chips, filings, ete., with which the oxidation is 
necessarily very considerable, will increase the tensile 
strength by from 30 to 60 per cent., while with ordi- 
nary scrap brass, such as gates and sprues, etc., the 
tensile strength may be increased by as much as 35 
per cent. This same amount (0.05 per cent.) of mag- 
nesium has been shown to give an increase of nearly 
25 per cent. in the tensile strength of copper-tin 
bronze containing 10 per cent. tin. One advantage 
of magnesium is that, being a metal, by its use the 
presence of non-metallic substances in the mixture is 
avoided, which is not always the case when phosphorus 
and some other deoxidisers are used; though phos- 
phorus, of course, is largely consumed during the pro- 
cess, and does not often remain in the metal to any 
great extent. 


The action of magnesium on the copper alloys is 
not unlike that of zinc, though, to a greater extent, 
only a very small percentage being required to effect 
the deoxidation of the metal to which it is added. 
The property of decomposing carbon-monoxide when 
that is present in molten metals, is another important 
feature of the substance, and serves to produce metal 
free from gases. But while a small quantity of mag- 
nesium is so effective in producing sound alloy cast- 
ings, the opposite results are obtained by the use of 
an excess, for if too much is used dirty metal and 
consequent bad castings result. This feature probably 
accounts for the fact that its use has not met with 
more general approval, for at one time amounts up 
to several per cent. were recommended as additions 
to the copper alloys. This, combined with the fact 
that formerly many of the magnesiums sold were very 
impure, gave the metal rather a bad reputation as a 
deoxidiser amongst brass founders. But now the 
metal can be obtained in a very pure form, thanks to 
the application of the electric furnace, and magnesium 
properly used can now be made a most valuable addi- 
tion to the copper alloys in the foundry. 
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Casting Stereotype Plates. 


(Continued from page 240.) 


The illustrations of the hand-worked process of 
plate-making (published in our last issue) exhibit the 
principal operations referred to, and are representa- 
tive of the most advanced state of the art when, #n 
1900, the Autoplate machine was first set to work in 
the office of the “New York Herald.’’ 

Speaking generally, the Autoplate consists of a 
casting mechanism and a ser.es of finishing mechan- 
isms which automatically co-operate in one machine 
to make the casts and finish them. When used to 
make plates of the conventional half-inch thickness, 
its speed is four finished plates a minute; but where 
the thickness is but a quarter of an inch, from seven 
to eight plates a minute are easily to be obtained. 
In the casting mechanism, which occupies one end of 
the machine, the matrix is placed. The operator by 
the movement of a lever starts the machine to cast- 
ing, and this proceeds automatically until the desired 
number of plates is made and forwarded to the 
finishing mechanisms. Then, by a reversed motion 


of the lever, the casting mechanism is brought to 
rest, when the matrix is exchanged for that of an- 
So quickly may this exchange be made 


—_ 


other page. 
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that there is lost but the time required to make one 
cast. Meanwhile, the finishing mechanisms, which 
run continuously, finish and eject the remaining 
plates of the previous casting operation. While the 
machine is at work the matrix is cared for auto- 
matically: having been once inserted it requires no 
further attention until its full quota of plates is 
cast. The controlling mechanism is so constructed 
that the matrix is manipulated with the utmost 
gentleness and precision; and as many as a hundred 
casts may be made from a single matrix. 

From the casting mechanism the plates go auto- 
matically through various finishing operations, and 
when delivered are ready for the press. These opera- 
tions consist of sawing off the sprue, which is cast 
by the Autoplate machine at one of the straight 
edges of the plate; of sawing a narrow strip from 
the other straight edge of the plate; of shaving the 
plate’s inner surface to bring the plate to accurate 
thickness; of accurately dressing the bevelled clamp- 
ing edges and, upon the latest machines, of finally 
bathing its inner surface to cool the plate, without 
wetting its printing face. Thus, the entire work of 
casting, finishing, and cooling the plate is now 
automatically performed at the rate of eight plates 
a minute, by a machine which may be run by three 
men, whose only work consists of supplying its fur- 


nace with metal, its casting mechanism with matrices, 
and of removing the finished plates when ejected by 
the machine. 

By the hand method of plate-making the same 
amount of work could not have been done by less 
than 35 men; and even with so large a force the 
saving of time made possible by the Autoplate could 
not have been obtained, for eight matrices instead of 
but one would have been required. 

The following is a brief technical description of 
the machine itself. The core, about the lower half 
of which the plate is cast, is a cylinder having a 
journal at each end. These, being supported by the 
housing of the machine, hold the core in a horizontal 
position. The cylinder is fed with cooling-water, 
which enters through one journal to spray the upper 
side of its inner surface, and is syphoned out through 
the ovher. The cylindrical core has an intermittently 
turning movement; for seven-eighths of a complete 
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Fic. 10.— JUNIOR AUTOPLATE MACHINE: WITICH 
Casts, CUTS THE RISER FROM, AND DELIVERS 
THREE PLATES A MINUTE; THESE HAVING TO 
BE SUBSEQUENTLY SHAVED AND COOLED. 


action of the machine it is stationary, and during 
the other eighth is given a half turn and brought to 
rest. Thus, each of its two semi-cylindrical surfaces, 
or faces, is alternately beneath and above. Beneath 
the cylinder is a co-operating concave part, called 
the “back,” which has a periodical up and down 
movement of about six inches. When in its upper- 
most position it embraces the lower half of the core, 
with space enough between the two in which to cast 
a plate of the desired thickness. For three-fourths 
of the machine's cycle of operations the back is in 
engagement with the core, after which it drops away, 
to permit the semi-rotation of the cylinder. The 
back, when casting is not being done, lies at rest in 
its lowermost position, ready to receive a matrix. 
At each of the straight sides of the back is a sliding 
bar carrying a spring-seated matrix-clamp. These 
bars are secured together and can be moved out or 
in after the fashion of a drawer. Extending from 
the back, towards the operator, is a concave con- 
tinuation of the back, upon the straight edges of 
which these matrix bars run to their outermost posi- 
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tion. This extension is called the loading tray. In 
it the matrix is laid to be put into the clamps. After 
the clamps have closed upon it, the clamps and the 
matrix together are slid into the space intervening 
between oylinder and back. Then the casting-lever 
is thrown down, and the parts of the casting mechan- 
ism go into operation; when the back, carrying 
clamps and matrix, closes up beneath the under side 
of the cylinder, and the matrix is automatically posi- 
tioned within the circle of the box. Thus, there is 
provided between core and matrix a semi-circular 
space equal in lengih, breadth, and thickness to the 
size of the plate to be cast. At one of the straight 
ends of this space, and completely closing it, is the 
long straight mouth of a pump-spout. Through this 
spout, rising from a pump which is immersed in a 
cauldron which usually holds 12,000 Ibs. of molten 
stereotype metal, the charge of metal is sent imme- 
diately into the casting space described the instant 
the back has formed it. The opposite straight side 
of the casting chamber having already been closed by 
the matrix-clamping bar carried at that side by the 
back, the space is sealed and the charge of metal 
injected (about 40 lbs.) is securely held until it has 
been cooled by the water-chilled cylinder and back. 
As the pump plunger is operated by a cam-compressed 
spring, which continues to apply pressure to the 














Fic. 11.—THE AUTOSHAVER : WHICH SHAVES, 
CooLs, AND DELIVERS PLATES MADE BY 
THE JUNIOR AUTOPLATE. 


metal in the chamber during its solidification, the 
shrinkage of the cast is minimised. In the Autoplate 
machine metal is usually run at 475 degrees Fahr., 
and a half-inch plate requires about ten seconds in 
which to solidify. Therefore, after ten seconds of 
dwell the pump plunger is released, and draws down 
from the mouth-piece all the molten metal it con- 
tains, thus leaving nothing but the cast to be dealt 
with when the chamber is opened. So sharp is the 
line at which congealation ceases, an inch above the 
head of the plate, that after the remaining molten 
metal has run back into the pump cylinder, and the 
plate has been ejected, no metal, either in molten or 
solid form, is left in the mouthpiece to cause clogs, 
or other difficulties. The cast being hard, the back 
descends and the matrix-retaining clamps, which are 
spring-controlled, gently strip the flexible matrix 
from the plate. This still adheres to the under side 
of the cylindrical core about which it has been cast. 
So soon as the stripping of the matrix is finished—a 
delicate operation, performed with great dexterity 
and speed by the machine—the cylinder is caused to 
make its hali-revolution, and the plate is brought 
thereby out of its position beneath the cylinder to 
that above it and comes to rest. Then the back, 
with its matrix, once more closes against the under 
side of the evlinder, the pump acts, and another 
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plate is cast; 
core. 


this time upon the reverse side of the 
Meanwhile the first cast has been lifted from 
the top of the core and pushed along, upon its 
straight edges, between 


two horizontally rotating 
saws, making 3,500 r.p.m. These remove the 
narrow sprue cast upon one straight edge of the 


plate, and the narrower over-cast portion at its other 
straight edge, and trim the plate at both edges close 
up to its type surface. After passing the saws the 
plate goes beneath the dome of a shaving arch, 
where it comes to rest. Into the smooth inner curve 
of this it is then lifted and clamped, and a straight, 
rotating knife promptly smooths out its inner sur- 
face ribs, bringing it thereby to proper thickness. 
As the process of shaving gives the plate not only its 
thickness, but also the exact curvature of the press- 
cylinder upon which it is to be clamped, it is most 
important that it be accurately performed. This is 
insured by having the parts of great strength and 
accuracy, and by passing water through the arch- 
casting. The later prevents the distortion of the 
arch, and consequently of the plates, which would 
occur if the shaving-arch were permitted to accumu- 
late heat, and expand. At each end of the shaving 
knife is fixed a small hook-like chisel. This reaches 
over the hevelled edge of the plate, made roughly 
in casting it, and trims the edge close to the type. 


By this time a second cast has reached the “ shaver,’’ 














Fic. 12.—TneE Dovus.Le JuNIOR AUTOPLATE- 
AUTOSHAVER EQUIPMENT. 


as that device is called, and the first plate, being 
finished, is drawn out by am arm and passed over a 
wetting apparatus. By means of the latter the plate 
is given a final cooling, from its inner side only, 
which leaves the type side dry. The plate, now 
finished and cold, is ready for press. 

Coincident with the adoption of the Autoplate 
machine by the dailies of the larger cities there arose 
a demand, from newspapers of lesser magnitude, for 
a similar machine suitable to their needs. This was 
supplied in the Junior Autoplate, a very much less 
expensive apparatus, but one built upon Autoplate 
principles. Several functions, in the parent machine 
automatically performed, in the Junior Autoplate 
were assigned to attending workmen. In the Junior 
Autoplate the fundamental principles of the Auto- 
plate machine recur: the matrix is stripped and re- 
positioned without the intervention of the eyes or 
hands of the workman; casts are successively made 
upon alternate sides of a cylindrical core; a half- 
turn of the core simultaneously ejects a cast and 
presents a fresh casting-surface; and the closing of 
the chamber frees the preceding cast from the core 
so that it may thereafter be removed during the 
succeeding casting operation. In the Junior Auto- 
plate, however, a new principle, among other minor 
ones, is to be found; the cast is cut from its sprue 
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while both are attached to the core, by means of a 
saw working in conjunction with the latter. The 
rate of production of the Junior Autoplate machine 
is three plates a minute. Its plates, however, as 
delivered by the machine, are not wholly finished but 
require thereafter to be shaved, dipped, and dried. 

An apparatus called the Autoshaver was next pro- 
vided to shave, cool, and deliver dry the plates 
made by Junior machines. This consisted of an in- 
clined run-way of stud-supported, flanged wheels, 
along which the plate might run by gravity, upon 
its straight edges. At the upper end of this run- 
way Was a receiving station, its exit barred by a 
cam-worked gate. Next along the route of the plate 
came a shaving arch, it also having at its lower end 
a cam-worked gate; then below the shaving arch a 
water-saddle, the exit of which was likewise barred 
and, finally, beyond this a receiving station beneath 
which rotated a brush, to clear the plate of such 
water as might adhere to its under side. Driven by 
the operating mechanism of the machine were cams 
which worked the gates, a constantly rotating shav- 
ing knife within the arch, clamps for therein securing 
the plate, and the brush. The shaving arch was 
cooled as in the Autoplate by the circulation of 
water, which went thence to the water-saddle. There, 
over a series of riffles, the water broke into cascades 
so arranged as to compel it to contact with the inner 
side of the plate, which it cooled. The Autoshaver 
made six revolutions a minute, and was capable of 
receiving a plate at each revolution. To use it it 
was only necessary that a plate from a Junior should 
be placed and left on the receiving stand, with its 
straight edges on the wheels of the run-way. At the 
proper moment the first gate opened and let the plate 
run into the arch, where the second gate arrested it. 
There it was clamped and shaved, and at the proper 
moment released to run out and onto the water- 
saddle. After having been there held for an instant, 
and cooled, it was released by the last gate, and ran 
forward to the delivery stand where, being brought 
to rest by a stationary stop, it was brushed out, and 
thercafter stood ready to be sent to press. Having 
a capacity of six plates a minute the Autoshaver 
was capable of finishing the product of a double 
Junior Autoplate machine. 


Experiments with Electric 
Pig-Iron,* 

Experiments have recently been made with the 
treatment of electric pig-iron in an open-hearth fur- 
nace and further refining of the steel produced. These 
experiments have been carried out at the Storfors 
Iron Works, and the results are appended. The quality 
and the composition of the electric pig-iron are 
shown in the following table : 


No. of : c 
Analysis, ( sl Mn S P 


| 
Per cent. Per cent. Per cent. Per cent. Per cent. 
ae | 


174 2.90 0.058 0,40 0.045 0,128 

175 3.25 0.049 0.46 0.035 0.113 

76 3.20 0.082 0.31 0.030 0.078 

177 3.35 0.030 0.37 0.045 0.084 
The pig-iron was extremely hard, and as shown 
in the analysis, the content of silicon was low. Two 





* “Jernkontorets Annaler.” 
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charges were melted, the composition of which 
was: 
are 
Charge No. lean a Scrap. Total. Fe Mn Ore. 
kilos. kilos. kilos. kilos. kilos. 
A 169 6,000 4,00) 10,100 85 400 
A li4 6,000 4,50) 10,500 *5 500 
The furnace worked quite normally, and there 


were no evidences in the pig-iron of the poor quality 
which usually is associated with white pig-iron low 
in silicon. The decarburisation proceeded normally, 
and the tapping also. The metal proved to be good 
in every respect, externally as well as internally, 
as far as it could be judged from a longitudinal cut. 
The composition of the steel was : 
| 


Charge No. Cc ri Mn Ss P 


Per cent. Per cent.|/Per cent.|/Per cent.) Per cent. 
0.10 0,003 0.65 0,940 0.032 
; | 


0.12 0.003 0.57 0.035 0.034 


The content of manganese is rather high, which is 
due to the rather large quantity of ferro-manganese 
in the charge, which was used in anticipation of a 
too low temperature for pig-iron with such a low 
content of silicon. 


Treatment of the Steel while Hot. 


On account of the Swedish strike only one ingot 


was dealt with, viz., No. A174, and from this 
round rods, 24 in. in diameter, were rolled. These 


were further made into tube blanks with a diameter 
of 1} in., and a thickness of the walls of two-tenths 
of an inch. The steel proved excellent during these 
processes, possibly somewhat softer and tougher 
than ordinary Swedish steel. In order to ascertain 
the strength a sample was tested with the follow- 
ing results: 


Limit of elasticity ibs. per sq. inch, 36,500 
Ultimate strength » © a 54,400 
Extension measured over 8 inches 34.4 per cent. 
” em » 4 inches 45.2 - 
& ‘ 2 inches 60.2 


As far as could be judged from the cold-bending 
tests the steel proved to be softer and tougher than 
ordinary Swedish steel. 


BRASS CASTINGS TO MATCH TUBING.—Cast- 
ings have sometimes to be made to match in colour 
brass or bronze tubing, and it is then a question as 
to how a brass free enough for turning is to be made 
without giving a change of colour, the tubing being 
of a composition too tough for the casting. The 
copper must not be materially decreased or the colour 
will be endangered, but the addition of a small 
amount of lead—say about 2 per cent.—will gener- 
ally give the desired results. A slight increase in 
the tin contents would, in some cases, then be neces- 
sary to stiffen the brass, but this would not be 
enough to noticeably affect the colour of the metal. 
In the case of valve castings it is sometimes con- 
sidered better to use no lead, and in such cases the 
zinc may be decreased considerably and the tin in- 
creased, the copper contents remaining the same. 
The colour might be very slightly changed, though 
not to any very noticeable extent, but more trouble 
would be experienced in machining than in the case 
of the alloys conta‘ning lead. 
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Business Methods for the Ironfounder. 
Costings. 


By Percival P. 


(NoTe.—The Editor has arranged for questions arising out of 
this article to be dealt with by the author, who will be pleased 
to assist any readers who require further information on the 
subject treated. Queries should be addressed to 7-7 
Editor of the FOUNDRY TRADE JOURNAL, as early as possible, i 
replies are desired in the next issue.) 


The final objective of business is the making of 
profits, though, of course, reputation must not be 
sacrificed in so doing, such a course being a short 
cut which usually ends in disaster. The difficulty 
nowadays is to place on the market reliable work 
at such prices as will attract buyers and yet leave 
a fair margin of profit for the manufacturer. In 
order to do this it is necessary to be in touch with 
every working detail of the business, care being 
taken not to bury oneself in a mass of minor detail. 
This can only be done by working every branch of 
the foundry on an approved system specially de- 
signed to meet the peculiarities and local condi- 
tions applying to each case. It is, in short, neces- 
sary to systematise the business. This does not 
mean the purchasing of ready-made card systems 
of certain stereotyped forms. It means the gradual 
evolution of methods designed and based upon past 
experience and results, well tried, altered and 
amended, until the information obtained is in the 
best possible form for use in the particular busi- 
ness in question. The object of organisation, whether 
in foundries or factories, is to reduce production 
costs. The more highly organised the business, the 
lower will be the cost of production, and the more 
complete will be the details contained therein. This 
information, in its turn, leads to still more effi- 
cient organisation, and so the endless process con- 
tinues; and it is the manufacturer who, appreciat- 
ing the importance in his own case of these facts, 
and applying them to his own business, whose 
annual accounts will show the most satisfactory 
results. 

Knowing the importance of this subject and be 
lieving it to be of interest to all readers of this 
journal who are connected with the bus‘ness side 
of foundries, it is proposed to deal with a few of 
the main principles involved in its application to 
this trade. The reader must, however, bear in mind 
that only broad principles can be laid down; and 
although in some cases details will be given to 
illustrate the principles, if it ‘s desired to apply 
the points to a particular case then the details must 
be worked out to meet all local conditions and 
special requirements. 

The main object of organisat‘on ‘s profit making, 
and one of the principal factors regulating profits 
is production cost. The object of costings is two- 
fold; first to record actual results obtained, and 
second to serve as a guide in present and future 
transactions. Information as to past performances, 
supplemented by later details as to the state of 
metal markets, labour rates, ete., is the best foun- 
dation on which to base further calculations and 
estimates. The actual arrangement of the costings 
figures is important, and the following form will 
serve to illustrate the explanations here given. The 
main items in the following costings form are:— 
(1) Material used. (2) Wages, (3) Pattern-making. 


Richards, A.C.A,. 


(4) Machinery. (5) Stores used. (6) Trading or 
establishment charges. 


Costings Form, 


— Total cost. | Cost per ton. 





Materials used : @jaja.]) @is./a. 
Metal— 
(Details and prices) 
Cupola charge — 
Coke or other fuel 
Limestone 
(Other items) 
Moulding materials — 
Loan 
Sand 
Plumbago 
(Other items) 
Wages : 
(Full details, including such 
items as) 
Breaking meta! 
Loading ‘ 
Pouring 
Moulding 
Dressing 
Labourers 
Foremen 
Pattern-making : 


Wages 
Timber. 
Metal pattern: 
Machining ms 
Stores os ces o ws 
Total Materials and Wages 
Freight out wards ‘ ol 
Trading charges— per cent. ... peat | 


Total cost ... 
Net protit—per cent. 
Selling price 


Materials Used.--Whenever possible the actual 
weights of the different kinds of metal used in pro 
ducng a casting should be ascertained by weighing 
metal into the cupola. The quantities should be 
charged on to the costing sheet at the actual buying 
price. For smaller castings the cost of metal can be 
obtained by averaging the buying prices according 
to the proportions of the several kinds of metal 
melted for the day, in the cupola from which the 
metal is run. In order to facilitate quotations for 
repeat orders, the market prices of metal on the 
day should be noted on the cost card, but these prices 
should not be used, as the object of costing 
is to find the actual cost incurred in making the 
casting. 

A sum must be added to cover the freight on 
metal bought according to the amount actually 
paid. For th's purpose it may be necessary in 
some cases to strike an average. A further addi- 
tion is necessary in order to cover waste in melting. 
This figure should be based on past results. 

Statistics from the previous year will show the 
quantity of coke used per ton of metal melted, and 
this figure should be taken rather than an esti 
mated one, and priced out at the current rate paid 
for coke. If other fuels are used the same basis 
of calculation would apply. 

Coke for core stoves should not be included in 
the figure for cupola coke, but rather under the 

D 








306 THE FOUNDRY TRADE JOURNAL. 


heading of moulding materials, as it forms part of 
the cost of moulding. 

Limestone and other cupola materials should be 
treated in the same manner as coke, that is, the 
cost per ton of metal melted should be based on 
the results of the previous year. _ 

The item moulding materials includes loam, 
green sand, plumbago, blacking, etc., and the 
cost under this heading can best be obtained by 
taking the previous year’s figures per ton of castings 
produced. If, however, several classes of work are 
regularly undertaken, then the total tonnage per 
annum produced under each class should be ascer- 
tained, and the total cost of each moulding material 
over the same period allocated to the different 
classes of work. For instance, in low quality cast- 
ings no plumbago or lamp-black will be used. In 
others no green sand is necessary. In this way a 
reliable cost for moulding materials over different 
kinds of castings can be obtained. Of course, the 
figures when calculated will be used for, say, six 
months, or possibly a year, and then recalculated on 
the results of the past six months or year; although 
it may occasionally be necessary in the case of very 
special castings to amend the figure, but this does 
not often happen. 

Wages. —Where wages are paid on the “ piece- 
work ” basis it is a simple matter to cost, as the 
actual rate pa‘d will be entered on the cost card. 
For example: Breaking metal, loading and pour- 
ing are often paid for at the rate of so much per 
ton of castings produced or per ton of metal melted, 
while the rate paid for dressing is fixed at so much 
per ton of casting dressed, according to the kind of 
casting. The cost of moulding, that is, the wages 
paid for preparation of the moulds and cores on 
the foundry floor, must be ascertained separately 
on each job. In order to do this every casting (or 
where more than one of a kind is made at the 
same time, every series of castings) should be given 
a number corresponding with the order number, 
and each moulder’s time record should show the 
actual time oceupied under each number. This in- 
formation will then be summarised daily or weekly 
in the office, and each job charged with the amount 
paid to moulders, according to the time occupied 
and the rate of pay. Labourers’ wages present 
more difficulty in allocation. When possible the 
items should be charged direct to job numbers as 
in the case of moulders, but where this cannot be 
done a rate per ton based on past figures and the class 
of casting involved must be charged. 

Foremen’s wages for supervision, which cannot 
usually be specifically allocated to jobs, can_ be 
covered by the addition of a percentage on moulders’ 
and labourers’ wages (taken separately). 

Patternmak'ng.—If the job requires a_ special 
pattern the whole amount of the cost should be 
charged, but if the pattern serves for a series of 
jobs then a smaller charge should be made, bearing 
in mind that it is not desired to make a profit on 
the use of the pattern in addition to the profit on 
the whole job. ; 

Machining.—In a foundry with an_ extensive 
machine shop it may be desirable to charge certain 
fixed machine rates, but ordinarily the actual cost 
of machining wages only should be charged under 
this heading. Machine rates should only be used 
where the machine shop is treated as a separate 
department bearing its own overhead charges, which 
are not included under the general trading or 
establishment charges. 

Stores._Items under this heading should, when- 
ever possible, be charged direct to each job, but 
there will remain some balance on stores account 


which is not covered by these charges, and such 
total can be included under the heading of trading 
charges. 

Any other items of prime cost not specially men- 
tioned above should then be added, and the total 
down to th's point will give the prime cost of 
wages and materials; each item of which should, for 
convenience in future reference, be stated, not only 
as the cost on the whole casting, but also as the 
cost per ton of the casting. 

Freight._If freight outwards is payable by the 
founder, then this charge should be added, ‘as it 
will be included in the selling price. 

Trading Charges.—The “ trading” or “ establish- 
ment,” charges or “On cost” (according to the 
nomenclature adopted) should be added in tlie form 
of a percentage on the invoice price less freight 
(upon which no profit is made), the percentage figure 
used being based on the figures shown in the 
accounts for the previous financial period. 

In the case of a costing prepared for the purposes 
of quoting, the selling price will be an unascertained 
quantity. To meet this, a calculation can be made 
in order to ascertain what percentage (for expenses) 
must be added to the total prime cost in order to 
cover the percentage fixed as above and based on 
selling price. When this expediont is adopted the 
main principle should not be lost sight of, namely, 
that the trading charges percentage should be based 
on selling price according to the results shown in 
the past, as this principle is most important in 
obtaining accurate costings. 

Net Profits.—The percentage of net profit on sell- 
ing price should be noted at the foot of the costing 
form in order that it may be on record for refer- 
ence at any time. The most convenient way of 
recording costings is on cards which can be filed, or 
on specially-ruled sheets prepared so that they may 
be filed in a loose leaf binder, properly numbered 
and classified. Whichever method is adopted, a 
reliable system of indexing is necessary, as if proper 
use is made of the information thus recorded, the 
costing forms will be in daily requisition in regard 
to quotations, contracts, and repeat orders. To 
sum up briefiy, let all figures used be accurate. 
Use facts, and do not estimate unless under very 
exceptional circumstances; never guess at any 
figures, especially trading charges. Do not base 
trading charges on a rate of so much per ton. To 
do so is to penalise low-class work, and to give 
undue advantage to high-class work. Above all 
make full use of the information obtained, for by 
so doing the best profits will result. 








INSTITUTE OF METALS.—The Council of the 
Institute of Metals announce that they have accepted 
an invitation from the Glasgow members of the Insti- 
tute to hold the Annual Autumn Meeting in Glasgow. 
This will take place on September 21 and 22, on which 
days Papers of scientific and practical interest will be 
read, and visits made to metallurgical works. An in- 
fluential Local Committee, of which Professor Archi- 
bald Barr, D.Se., is Chairman, and Dr. Cecil H. 
Desch, D.Se., Ph.D., is Honorary Secretary, has al- 
ready been formed to carry out the necessary arrange- 
ments, of which further notice will be given in due 
course. The Council of the Institute also announce 
that there has been established at the offices of the 
Institute a Pathological Museum for specimens of 
metals and alloys, the first contributions to the 
Museum having been received from the President, Sir 
Gerard A. Muntz, Bart, 
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Practical Hints on the Mixing of Irons for 
Special Castings. 
By J. F. P. L. 


From time to time the ironfounder is called upon 
to furnish the engineer with iron castings which 
have to possess special qualities. Important com- 
ponents are now constantly required, such as valves 
and cylinders for use with superheated steam; 
p'stons to resist the flames of certain fuels which 
burn, but do not explode in the cylinder; kettles, 
retorts, etc., which must be able to withstand the 
attacks of powerful acid reagents, and so on. For 
these the ironfounder must find a material harder 
and more durable and of higher specific density 
than his ordinary grey cast-iron. It is not proposed 
to discuss here any system of improving the 
founder’s mixture by additions either of steel or 
wrought iron. Such mixtures, melted in the 
ordinary cupola, are too often a failure. At any 
rate, it may be taken that any strength, density, or 
hardness obtained by this means can be got just as 
easily and with more certainty with pig-iron alone. 

In making castings of the kind mentioned, the 
founder ought first of all to relegate the quest’on 
of chemical analysis to its proper position, which is 
a secondary one. The primary factors are the 
physical conditions attending the actual melting 
and casting operations. Chemical analysis may tell 
us what a certain iron will do under certain fixed 
conditions, but what proximately determines the 
goodness or badness of a casting is the work of the 
melter and moulder; the state of the ‘tron when 
tapped, its temperature when poured, the method 
of gating, rising, venting, and feeding, the speed 
with which the mould is filled, the temper of the 
moulding material, ete., these are the chief con- 
trolling factors. The foreman, melter, and moulder 
should pay close attention to these and choose those 
irons which wil] bring about the exact phenomena 
and conditions required during the actual processes 
of casting. 

In a general way, of course, we are all guided by 
the original composition of the irons we use. 
Analysis may be considered of paramount import 
ance so far as it has a predominating influence upon 
the melting points and specific weights of the 
different irons in the mixture. To this extent it 
must be studied, since these factors are influential 
during the manufacturing processes, whereas some 
parts of the chemical question relate only, or, at 
any rate, almost entirely, to the finished casting. 
So that it may at once be definitely established that 
the different iroas constituting the mixture must be 
as nearly as possible the same in their carbon and 
silicon centent; whilst as regards sulphur, phos- 
phorus and manganese, these should be used freely 
in any way desired to create the physical condit*ons 
required during melting and casting and to regu- 
late hardness. 

What is wanted for superheated steam and for 
flame and acid-resisting castings is a comb‘nation of 
hardness, density, and stable and regular molecular 
structure. The best grey iron turned out by the 
average foundry of to-day will not be impenetrable 
and durable to the degree which such castings will 
have to be. For this work a mixture of irons will 
have to be chosen which represents the best possible 
compromise between the mechanical (strength) re- 
quirements in the finished casting, on the one 
hand, and the foundry requirements on the other. 


Regard must be had partly to both, and regard 
cannot be had solely to either. For if, with an eye 
solely to mechanical strength, it is decided to cast 
a cylinder of the purest and best obtainable iron, 
a metal would result (at the temperature at which 
the ordinary cupola could melt it, and at which 
the founder dare venture to cast it) having a very 
narrow range of fluidity, with which it would be 
almost as difficult to get a tight, sharp-moulded 
casting as it would with steel. Whilst, on the other 
hand, if the mixture were chosen solely with a view 
to its moulding properties (fluidity, fine surface, 
etc.) the result would be a soft and porous casting 
which would rapidly disintegrate under the attacks 
of superheated steam, of flame, or of any powerful 
acid reagent. It is necessary to get the strongest 
and densest casting possible, but it must be capable 
of being cast with a really lively and free-working 
metal. Any ironfounder will know how difficult 
these two are to combine; in fact, this is the real 
problem and fundamental difficulty of ironfounding 
for high-grade engineering work. 

There are four kinds of direct iron-ore smeltings 
which the founder may use for the class of work 
under discuss‘on :—(1) Purest English phosphor’e 
coke-pig; (2) finest English strong coke hematite; 
(3) English cold-blast coke-pig; (4) best Swedish 
charcoal iron. To these a_ certain amount 
of selected machine scrap may be added. The first 
two named will run fluid, and for th’s reason must 
form the prine'pal part of the mixture. The last 
two will be more viscous, and must, therefore, be 
used with caution. Of the first-named type, only 
an iron of proved suitability could safely be taken. 
It would have to be a very high-grade smelting, 
running very low in carbon, a most valuable 
feature for hard, dense, resistant castings. Of the 
No. 2 (hematite) type, an iron must be chosen 
running very low in silicon, but showing a perfectly 
grey fracture. Of the cold-blast and Swedish irons 
there are, of course, several brands of varying de 
grees of excellence. 

A suitable mixture of these irons will give us a 
metal containing over 94 per cent. of pure iron, 
which will, nevertheless, melt very quickly and run 
very hot and fluid. The casting will be grey, and, 
if properly made, should have a spec‘fic density of 
at least 7.3. It will be perfectly machinable. If 
a slight mottle be allowed, which for this work is 
quite permissible, the density can be raised to 7.35 
or 7.4. 

In choosing these irons the first care has been to 
secure a tight, sharp-moulded casting, as close grain 
and regular molecular structure are more to be de- 
pended on to give the necessary strength than are 
purely chémical considerations. To get this tight 
ness a highly fluid mixture must be used: for this 
fluidity the phosphoric pig may mostly be relied upon, 
and 30 per cent. of that may be taken as the bas's 
of the specification. An iron of this type will 
certainly poss*ss in some degree the quality of 
“shortness” or brittleness, but this shortness in 
phosphoric iron comes, as a rule, not so much from 
the phosphorus alone as from high phosphorus tn 
combination with high percentages of other weaken- 
ing impurities. A pig has been chosen which, though 
giving fluidity and heat from its phosphorus con- 
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tent, will pos:tively help to lower the carbon in the 
mixture and to keep down the silicon. In tak- 
ing this iron, therefore, chemical theory as regards 
phosphorus has been ignored and the working pro 
cesses have been considered, and as regards the other 
elements, chemical theory has been considered with- 
out regard to the working processes. For, with a 
low carbon and low silicon combined with strong 
percentages of manganese and sulphur (which the 
mixture will have) much suction, liquid shrinkage 
and gas during casting must be expected. 

After the fluid iron, strength must be more par 
t'cularly attended to, but the great object is to get 
the strength without seriously damaging the fluidity 
of the mixture. This is arrived at by the addition 
of 25 per cent. of a special hematite iron conta‘n 
ing a good percentage of manganese. There is now 
added 20 per cent. of strong iron, chosen from the 
point of view of strength aione. Kither English 
cold-blast iron or Swedish charcoal iron could be 
used for this, but in the case of the latter the 
quality would have to be carefully specified. Many 
Swedish irons in which the sulphur and phosphorus 
have been reduced to the minimum show a very 
high carbon which cannot be perm‘tted at any 
price in the mixture. Also the silicon in Swedish 
iron would have to be carefully watched; in their 
ordinary foundry pig the Swedish smelters seem to 
have some difficulty in producing grey irons when 


the silicon falls below 1.25 per cent. From some 
points of view the great purity of Swed:sh irons is 
disadvantageous for general foundry work. They 


are hard to melt, and run very sluggish from the 
average cupola, and though giving great toughness 
and strength, are often lacking in hardness. How 
ever, if the Swedish iron could be had with a carbon 
of 3.25 per cent. or less, and a silcon of 1.2 per 
cent. or less, it would do for this part of the mix 
ture, though, in any case, it could never be so lively 
a metal as cold-blast iron. Brands of cold-blast are 
to be had with a carbon content of under 3 per cent. 
and a silicon of not more than 0.75 per cent., and 
showing a perfectly grey fracture. Such irons will 
be less viscous and will have a wider range of 
fluidity than the magnetic iron, owing no doubt to 
their slightly higher manganese and phosphorus 
content. 

For the other 25 per cent. good, strong scrap-iron 
may be taken. The quality of machinery scrap may 
be fairly accurately judged from the colour and 
shape of the crystal, due regard being paid to 
the thickness of the section. Scrap showing sharp, 
pointed crystals packed fairly close will be a really 
good material; it will have a low melting-point, and 
should be placed in the cupola on the top of the 
pig. 

In preparing th‘s mixture the wrter has con- 
sidered certain physical questions, such as melting 
points and specific weights of the various irons, but 
most of all the way in which the metal wil] behave 
when cast. There has also been cons‘dered the 
chemical side in its bearing upon the actual 
mechanical strength of the finished casting, as far 
as has been possible, and the carbon and silicon has 
been controlled in a very careful way. But the 
chemist’s opinions in connection with the other 
elements has been to some extent disregarded. The 
highest possible tensile and transverse strength may 
not be found in the iron; but is this necessary? For 
cylinder work the writer claims that it ‘s not. What 
is it that governs the engineer in his decision as to 
the thickness of his cylinders? It cannot be prin 
cipally the tensile strength of the material; because, 
if so, cylinders would never be made as thick as 
they are. In calculating the thickness of cast iron 
to stand stress a “ factor of safety” of 6 is gener- 
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ally taken, that is, for the purpose of the calcula- 
tion the iron is reckoned to be six times weaker 
than it actually is, and, further, its actual strength 
it put at a much lower figure than would generally 
be found in cylinder iron,’1.e., the calculation would 
be based on an actual tensile strength of 8 tons 
instead of about 12. But even this would not 
account for the average thickness of cylinder walls, 
and it is probable that the engineer has chiefly an 
eye to porosity aud the likelihood that his cylinder 
will have to be constantly rebored. In this specifi- 
cation, therefore, the engineer may get exactly what 
he wants; not increased strength, but greatly in- 
creased density and hardness, which means vastly 
improved wearing qualities. The writer is not so 
foolish, therefore, as to tie himself to nothing but 
the purest magnetite or hematite irons, and a low 
sulphur and phosphorus specification, which can only 
be arrived at at the expense of the working qualli- 
ties and range of fluidity of the metal in the 
cupola, the ladle, and the mould. 

As regards casting, the mixture should be melted 
as quick and hot as possible, and cast as soon as 
ever the right quantity of metal can be tapped— 
the hotter the better. A cylinder should be cast 
vertically, with the heaviest part uppermost, and 
the theory applied of getting a tight casting with 
liquid pressure. A sinking-head should be moulded 
on to the casting of a weight according to the 
weight of the casting and the judgment of the 
foreman, and the gates should be placed on this 
head. The head should exceed the casting in thick 
ness where it joins it. This head has got to cool 
last, and by the immutable laws governing the cool- 
ing and liqu'd shrinkage of cast iron must feed all 
below it. The lighter part of the casting will cool 
first and draw iron from the upper and_ heavier 
part, and this part will in its turn as it cools draw 
iron from the sinking-head. The sink‘ng-head 
should be supplied with hot iron and kept hot from 
a large, deep pouring-basin outside the flack. If 
the mould is filled quickly through gates of large 
area and the iron kept hot in the pour‘ng basin, 
no pumping whatever will be required, and a cast- 
ing tight and sound in every part must result. 
Even if cast in dry sand the mould should be well 
vented. Proper venting will help the gases awzy 
more freely and quickly and take a good deal of 
the strain off the mould itself. 


IRON IN BRASS CASTINGS.—While iron in 
small quantities is sometimes purposely added to 
brass mixtures to increase the strength and hardness, 
it is generally regarded as a very undesirable im- 
purity. If properly added in a small amount, iron 
exists in brass as a solid solution, but when present 
in large quantities too often separates out in the 
form of nodules and spots. Particularly in ingot 
metal rum down from scrap and turnings is iron 
found, which feature prevents the use of such metal 
for good foundry work, especially if machining has to 
he done. Iron in the form of these nodules or spots 
is generally extremely hard, of the nature of chilled 
iron, and is thus very detrimental to the tools usea 
in machining the castings. When present in quanti- 
ties over 2 per cent., iron exists not as a solid solu- 
tion but as a chemical compound, and in that condi- 
tion renders brass very bad for machining, even 
though the hard spots mentioned are not found. The 
founder should, then, be careful not to let his metal 
become contaminated with iron. This may occur 
through the use of scrap metal containing iron, or 
that element may be taken up from iron or steel 
skimmers or stirrers if these are used, for they are 
rapidly acted upon by the molten metal. 
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The Equipment of the Grinding Department. 


(Continued from 


Continuing the descriptions of grinding machinery 
published in our last two issues, we herewith present 
particulars and _ illustrations of some _ further 
machinery : 

A large double buffing and polishing machine, by 
Messrs. Rowland & Company, is shown in Fig. 17. 
This machine is of very strong, heavy, and massive 
construction, especially suitable for buffing and 
polishing heavy or large articles, such as are used 
in the manufacture of large locomotives, textile 
machinery, marine engines, Stove grates, etc. It 
consists of a strong cast-iron stand, carrying a steel 
spindle of large diameter running in self-oiling r‘ng- 
lubricating bearings. The spindle is fitted with 


page 254.) 


the use of the machine as an ordinary grinder, or is 
easily removed. An attachment of this kind will be 
found of advantage in foundries and machine shops 
where rough fitting is required, finishing iron pat- 
terns, etc. 

A patent “segmental ” face wheel, introduced by 
Messrs. Luke & Spencer, Limited, Broadheath, near 
Manchester, ‘s shown in Fig. 20. It is claimed that 
with cup or face grinding wheels, made in a con- 
tinuous circle or ring, carried in a_ shield or 
cemented on to a metal back-plate, ete., there is a 
great risk of the back-lip of a face wheel in a shield 
breaking ‘away (through imperfect mounting), and 
where constant mechanical grinding takes place, the 





Fic. 17.—BUFFING AND POLISHING MACHINE FoR HEAVY WORK. 


tast and loose pulleys and carries the buffs one at 
each end outside the bearings. The size of polishing 
buffs is 30 in. by 6 in. or 36 in. by 6 in., according 
to the size of the machine. 

A buffing machine, by Messrs. L. Sterne & Com- 
pany, Limited, is shown in Fig. 18. This machine is 
designed for carrying buffing wheels up to 36 in. 
diameter, and will be found very useful in locomo- 
tive and other shops for finishing motion-work and 
heavy bright work. The pedestals carrying the 
bearings are strong castings bolted on to a substan- 
tial sole-plate. The spindle is of steel, and runs in 
long bearings fitted with suitable lubricators. The 
machine is fitted with fast and loose pulleys and 
belt-shifting gear. 

In Fig. 19 is shown a grinding attachment, being 
supplied by Messrs. Charles Churchill & Company, 
Limited, Leonard Street, Finsbury. Two sizes of 
this attachment are made, 16 in. and 18 in. It is 
clamped firmly to the frame of the grinder head, 
and may be turned back so as not to interfere with 


wheels often crack on account of the great heat 
generated, followed by rapid cooling, with its con- 
sequent contraction. With the wheel herewith 
shown, these disadvantages are claimed to be en- 
tirely obviated, while giving much quicker and 
cooler grinding. The chuck and its adjustments are 
of the simplest character. The grinding blocks or 
segments are securely and independently held in 
position in separate apertures, and, as they wear 
down, are easily and quickly brought forward, from 
time to time, as desired, until only about 4 in. of 
their length remains, thus ensuring the maximum 
economy in use. Should it be necessary to replace 
any of the blocks, this can readily be done without 
disturbing the remainder. The mechanism of the 
omplete wheel consists of a circular chuck with en- 
closed apertures round its periphery to receive the 
segments, each being of a corresponding wedge 
shape; over each segment is a clamping plate 
running the whole width of the chuck, and which is 
held from falling, when a segment is removed, by 
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Fic. 18.—BUFFING MACHINE. 





Fic. 19.—GRINDING ATTACIIMENT. 





Fic. 20.—SEGMENTAL FACE WHEEL. 


a small serew at the back of the chuck. 
Each segment is secured firmly by a set 
screw which is tapped through the enclos- 
ing metal ring; these screws acting on 
the clamping plates force the segments 
down into the aperture, thus securely 
wedging and clamping same. The heads 
of the screws are protected by two flanges 
round the periphery of the chuck, and 
also by the space between the flanges 
being covered with a thin steel band. 

The “ Hisey” portable electric grinders, 
which are suitable for a large variety of 
work, are illustrated in Figs. 21 and 22. 
These are intended for a large class of 
work which has hitherto been done almost 
exclusively by hand, and were particu- 
larly designed for cleaning and rough 
surface grinding of castings, etc. They 
can also be used with suitable wheels for 
buffing, polishing, and sanding. The 
smaller machines, Fig. 22, are convenient 
for use in the hand, and are furnished 
with a 4 in. extension mandrel carrying 
a smal] wheel for grinding in awkward 
places. The aerial surface grinders, Fig. 
21, being too heavy for use in the hand, 
are arranged to be suspended from any 
suitable support, or clung with a counter- 
weight from the ceiling, or a traveller. 
This type of grinder can be had in either 
of two styles, viz., with one fixed end 
handle and one adjustable body handle, 
as shown, or with two fixed end handles 
if preferred. In the latter case one 
handle encircles the wheel and projects 
beyond ‘t. The body handle shown in the 
illustration can be moved around to any 
desired position, leaving the wheel en- 
tirely clear. 

A machine, specially adapted for grind- 
ing and polishing work which cannot be 
carried and brought to a fixed emery 
wheel, is shown in Fig. 23. This machine 
is suspended from overhead, the work 
being placed on the floor, bench, or truck, 
and the emery wheel swung at will to 
conform to straight, or uneven surfaces. 
The wheel is driven from a_ swinging 
‘ountershaft suspended by a_ telescopic 
rod, with a universal joint, which may be 
swung backwards at will; the frame 
carrying the wheel is also suspended by 
means of balanced weights jointed to a 
similar horizontal telescopic rod, which 
allows of the wheel being twisted to any 
angle, or of any range of movement being 
given to it up or down. The operator 
can hold handles fixed on each side of 
the wheel, and so guide it to any portion 
of the work desired to be ground. By 
substituting a circular wire scratch brush 
for the emery wheel, the machine will be 
found very ‘valuable in a fettling shop, 
for cleaning large castings. It is also 
very useful for grinding off fins, spurs, 
and imperfections, instead of chipping 
wheel, the work can be finished with a 
much better finish than when performed 
by hand; and by substituting a polishing 
wheel, the work can be finished with a 
fine polish. The required tightness of the 
driving ropes can always be readily ob- 
tained by lengthening the telescopic 
rods. The belts are made of 
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sufficient length to allow the emery wheel to 


sists of a flexible shaft, stop clutch (which allows of 


stand about 3 ft. above the floor level. The the wheel being stopped and started, as desired, 


weight of the wheel, etc., is balanced by means of 
hanging weights. The makers of this apparatus are 


without stopping the motion of the shaft itself), 
clamp-spindle, and overhead countershaft, with 


Messrs. Luke & Spencer, Limited, Broadheath, near suitable hangers, fast and loose pulleys, three-step 
Manchester. Similar machines are also made by  cone-pulley, belt-shifting gear, etc. 
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Fics, 21 & 22.—PORTABLE FLECTRIC GRINDERS, 


Messrs. B. R. Rowland & Company, and by Messrs. 
L. Sterne & Company, L'mited. 

A useful style of portable grinding and polishing 
apparatus, by Messrs. Rowland & Company, is also 
shown in Fig. 24. These machines are particularly 
applicable for cleaning and grinding heavy castings, 
for buffing and polishing al] metals and other clas es 
of work which are too heavy or bulky to be carr‘ed 











Fic. 23.—SwInG FRAME GRINDER. 


and held to an ordinary grinding machine. The 
work operated upon may be placed either on the 
floor, bench, or truck, and the grinding wheel, 
which is driven by means of flexible shafting, ad- 
justed to any desired position, to grind ether 
straight or uneven surfaces. The apparatus con- 





We have alreidy remarked on the care and atten- 
tion necessary in the running of grinding wheels, 
if breakages and accidents are to be avoided. 
The causes of abrasive wheel breakages are 
numerous and varied. Neglect on the part of the 
grinder to adjust his rest towards the wheel as the 
diameter of the latter becomes smaller through wear. 
followed by the articles being ground getting jammed 





Fig. 24 —PorRTABLE GRINDER. 


between the wheel and the rest, is a frequent cause. 
Neglect to true a wheel up, allowing it instead to re- 
ceive a constant hammering, which speedily becomes 
worse and worse until the inevitable happens; too 


much play in the bearings, due to wear; forcing a 


wheel too tightly on to the spindle which heats up, 
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expands, and bursts the wheel; chipping a wheel to 
make it cut faster instead of trueing it up properly 
with a dresser or diamond; these are a few of the 
more commen causes which are met with. There 
should be displayed in every places where a grind- 
ing machine is installed, a notice giving instructions 
regarding the proper mounting of wheels and their 
maintenance when in use. Where a number of grind- 
ing machines are at work a man should be told off to 
make a periodical examination of them, trueing up 
the wheels with a suitable tool as occasion demands, 
and rectifying any defects in the machines without 
delay. The small amount of time required for a fre- 
quent examination is well repaid by the better results 
obtained from the wheels, apart from the additional 
security attained. In this respect a grinding machine 
does not differ from any other type of machine, inas- 
much as the best results are only achieved if it is 
well looked after and kept in proper condition. 
Nevertheless, in spite of the most careful precau- 
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flexibility, due to its being composed of several thick- 
nesses of thin sheet steel instead of one solid piece. 





MANGANESE IN BRITANNIA METAL.—The 
familiar tin and antimony alloys known as Britannia 
metals often contain percentages of other metals, 
such as copper, zinc, bismuth, and lead, though 
copper is the only addition which has found consider- 
able application, the amount in Britannia metals 
ranging from a very small quantity up to as much as 
“3 per cent. It is used to render the alloy harder and 
less ductile, since the tin-antimony mixture is very 
liable to distortion. But a very useful addition is 
also found in manganese, which forms a homogeneous 
alloy with tin, though its use is not generally known 
to the founder. It may be added either in the pre- 
sence or absence of copper, the amount required being 





Fic. 25.—Tue ‘*‘ ATLAS” CORRUGATED PROTECTION Hoop FOR GRINDING WHEELS. 


tions, accidents will occasionally occur, and any de- 
vice which will render the worker immune from harm 
in the event of a wheel bursting will, therefore, be 
welcomed by employer and grinder alike—the em- 
ployer, because he is secure in the knowledge that if 
a wheel should burst from any cause a great amount 
of time, trouble, and expense will be saved, and the 
grinder, because he knows that all risks of injury to 
himself is eliminated. Such a device has been put 
upon the market by the London Emery Works Com- 
pany, Park, Tottenham, London, N., in the form 
of their patent “Atlas’’ corrugated protection hood, 
as illustrated herewith. This hood possesses the use- 
ful feature of being easily fixed to almost any kind of 
grinding machine; moreover, it can be easily ad- 
justed as the diameter of the wheel becomes reduced, 
so that the space between the wheel and the 
hood itself can be kept as small as possible, a most 
important point. A further advantage claimed is its 


very little, from 0.015 per cent. to 0.20 per cent. 
serving to give a finer grain which will take a better 
finish than the ordinary mixture. Larger percentages 
may be introduced, but this is not always advisable, as 
the melting point of manganese is high, which means 
that it increases the sluggishness of the alloy at the 
temperature used to melt the Britannia metal. 
While the manganese may be added without copper, 
it is more convenient to add it in the form of cupro- 
munganese, as this allows the two metals with the 
highest melting points to be melted together first. 
After this is done the antimony may be added and 
finally the tin. The customary method of making 
first a hardening of copper and tin may be followed, 
the cupro-manganese being incorporated with the 
hardening, and th’s alloy melted first in the crucible 
before adding the remainder of the tin. The anti- 
mony may, also, if desired, be included in the 
hardening. 
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A Canadian Steel Foundry. 


The demand for steel castings in the western 
part of Canada has kept pace with the rap:d de- 
velopment of that side of the coyntry, but until 
recently castings had to be shipped from the eastern 
part of Canada or imported from this country or 
the United States. On account of the opening that 
accordingly existed for a steel casting plant in that 
district, the directors of the Vancouver Engineering 
Works, Limited, early in 1909, decided to add a 
steel foundry to their plant at Vancouver, British 
Columbia. The side blower converter for making 
steel was adopted, and the first blow of steel was 
successfully made on October 12 last. 

The plant has at present a capacity of eight tons 
per day. The building is of steel construction 


wasn SINKS 


capacity. The converter, having a capacity of two 
tons, is of the standard Whiting type. It occupies 
a floor space 20 by 12 ft., and is separated from 
the remainder of the side bay by a steel curtain 
wall. It is carried on cast-steel trunnions, which 
revolve in heavy cast-iron standards, and spans a 
concrete pit into which the ladle is lowered to re- 
ceive the finished steel. A large hood is suspended 
above the converter, to carry the fumes outside the 
building. The height of the converter is 10 ft., 
when in blowing position. The air pressure ranges 
from 3 to 5 lbs. per square inch, and is regulated 
by a valve at the operator’s platform. The blow- 
ing operation requires from 15 to 20 minutes. The 
reduction in the weight of metal is about 18 per 


LOCKERS 


SE 




























































































so 
ee a f 
| ese "i Wi ™% 
y 
FL.ase f \ \ 
| eee . qa 4 
vaRo [Ft z 7 * t 
| am) ff vPows 3 Hl . sawp sane ff 
N TUMBLERS 5 | 8 4 
a curo.a 3 a” f 
<E room - 6 y 
aff CLEANING Room I is 9 Y 
+H 4 3 f 
tis scat aS ———— H 
= 2. | @.OowEeR soom \ Oo } | cone —  -. 
iniiiins — sa ee 
=~ —— mW anes WRAL ~ 2 t aS 
tcLevatTor 
, ——_ SOMtt L a ¥ 
—_—l} + At % [ 2 
ss r RO 
cone apa mune sey | Sneos 
cuay STONE 




















RanRoand TRACK 





GROUND PLAN OF STEEL FOUNDRY, VANCOUVER ENGINEERING WORKS. 


throughout, having a main bay 120 ft. long, and 
50 ft wide, with a side bay 120 ft. long, and 30 ft. 
wide, as shown on the ground plan herewith. The 
cupola is of the standard Whiting type having a 
rated capacity of six to seven tons, and the height 
from floor level to top of stack is 35 ft. In order 
to properly charge the converter, the melting 
capacity is about seven tons per hour. The cupola 
charging floor is 22 ft. long and 20 ft. wide, and is 
served by a two-ton electric elevator, having a lift 
of 16 ft. In order to facilitate the handling of 
melting stock, an industrial track, 24-in. gauge, 
connects the elevator with the stock yard. 

Iron is tapped from the cupola into a 6,000-Ib. 
ladle, carried by a pneumatic jib crane of four tons 


cent., and the steel comes from the converter at 
1,700 degrees C., a temperature insuring  suffi- 
cient fluidity to yield sharp, sound castings of light 
section. 

Back of the converter, and on a level with the 
foundry floor, is the blower room, which is equipped 
with a positive pressure blower for the converter, 
and a steel pressure blower for the cupola. The 
cleaning room adjoins the blower room, and opens 
into the main bay. The equipment consists of a 
cold saw and two power hack-saws. Two emery 
grinders provide ample facility for grinding the 
present output of the foundry. Provision has been 
made for the future installation of an annealing 
furnace. 
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Chromium as a Constituent of Brass. 


Hitherto, although quite familiar as a constituent 
of special steels, chromium has not figured on the 
brass-makers’ list of desirable additions. Now, how- 
ever, this is no longer the case, for experiments have 
been carried out which would appear to indicate that 
chromium has a certain field of usefulness in connec- 
tion with brass-making. At the latter end of last 
year there was patented in this country a method of 
introducing chromium, amongst other metals, into 
alloys of copper, such as brass, bronze, cupro-nickel, 
and tin. 

Although chromium has long been known, it was 
not until the advent of the electric furnace that it 
was produced in a solid mass. Previous to that time 
it was obtained only in powder or fine crystals. Solid, 
massive chromium is now obtained commercially in two 
ways: By the so-called “ aluminothermic’’ method, 
and by means of the electric furnace. The first pro- 
cess consists in reducing the oxide of chromium by 
means of aluminium. The reaction which takes place 
supplies heat enough to melt the chromium. By ad- 
justing the proportion of oxide of chromium and 
aluminium it is possible to obtain fused, metallic 
chromium of high purity and free from carbon by this 
process. 

In the electric furnace process, oxide of chromium is 
heated with carbon by means of the electric are and 
the chromium is then reduced to the metallic con- 
dition. When thus made it is combined with a large 
percentage of carbon, and requires purification. To 
remove the carbon, the crude chromium is melted with 
lime in an electric furnace. The carbon combines 
with the calcium to form calcium carbide, and the 
pure chromium is obtained as a fused mass. 

By either of the processes it is possible to obtain 
fused chromium of a purity of from 97 to 98 per cent. 
metallic chromium, which compares favourably in 
purity with ordinary commercial metals. Commercial 
97 to 98 per cent. metallic chromium has a coarsely 
crystalline appearance, somewhat resembling in its 
structure that of antimony. It is brittle and is easily 
broken with a hammer. Its colour is white, ap- 
proaching that of silver and without the yellow shade 
of tin. 

According to Moissan, pure chromium has a specific 
gravity of 6.92, so that it is somewhat lighter than 
zinc. The melting point does not appear to have 
been determined; Moissan, however, states that it 
melts at a temperature considerably higher than does 
platinum, although readily fused in the electric 
furnace. As it is stated to be infusible in the oxy- 
hydrogen blowpipe flame, it will readily be seen that 
it cannot be melted by any ordinary means. 

Pure chromium does not tarnish perceptibly in the 
air and is considered one of the most non-corrosive 
metals. It can be electrodeposited, and is not mag- 
netic if free from iron. 

Strong nitric acid and aqua-regia, either cold or 
warm, are without action upon it. Dilute nitric acid 
attacks it very slowly, and hydrochloric acid attacks 
it very slowly in the cold, though more readily when 
heated. Concentrated sulphuric acid, when heated, 
attacks it very slowly. Sulphur has no action upon it, 
except when heated red hot. The hardness of chro- 
mium is less than that of glass, as it does not scratch 
it unless it contains considerable carbon. 

Reverting to the invention mentioned above, the 
object is to improve the qualities of the alloys men- 


tioned by the introduction of additional constituents, 
or of further quantities of the existing constituents, 
in the form of phosphides. For example, it is found 
that the introduction of various small proportions of 
chromium may alter the properties of the resulting 
alloy, and in certain cases render the alloys consider- 
ably more useful for certain purposes. In intro- 
ducing a metal into a copper alloy such as brass, a 
portion of the alloy metal is heated with a solid re- 
ducing agent, such as carbon, and a phosphate of the 
metal to be introduced, so as to produce a metallic 
solution of the phosphide of the metal to be 
introduced. Afterwards this solution of phos- 
phide may be added in any desired proportion to 
the molten alloy. The phosphorus may be partly or 
entirely volatilised with a portion of the metal of the 
alloy, leaving the metal of the original phosphide in 
the alloy. 

The following is a description of one method of 
carrying this process into effect for the purpose of 
producing a brass containing a small proportion of 
chromium. Chromium phosphate is intimately mixed 
with a reducing agent such as powdered charcoal, 
pitch or the like, and this mixture is heated with 
metallic copper or brass, the proportions and the 
temperature being such as to effect the reduction of 
the chromium phosphate to chromium phosphide, 
which is dissolved in the copper or brass. This metal 
solution of chromium phosphide is then added in the 
required proportion to the molten brass. In this 
second operation, some phosphide of zinc is formed and 
volatilised, leaving a brass (or copper-zine alloy) con- 
taining metallic chromium, and, it may be, some 
traces or small quantities of phosphide. By such a 
method, it is claimed, it is possible to increase the 
ductility and tensile strength of the brass or other- 
wise to vary its properties. 

The details of an actual test of the process are des- 
cribed as follows : —2,600 grammes of brass (copper 70 
per cent., zinc 30 per cent.) were melted in a crucible 
together with 200 grammes of a mixture of equal parts 
of chromium phosphate and powdered charcoal and 
the whole mass kept at a temperature of about 1,000 
degrees C. After the lapse of an hour another 200 
grammes of the above mixture were added, and again 
after another hour another 200 grammes were added. 
Four hours after the first melting the metal was cast 
in an iron mould. During the above process the 
whole was thoroughly stirred every half hour with a 
piece of wood. 

The metal produced by the above procedure con- 
tained chromium phosphide and was employed to im- 
prove the qualities of brass in the following manner : 
—1,516 grammes of copper were melted in a crucible 
and 655 grammes of zinc, and then 82.5 grammes of 
the chromium phosphide brass were added; the whole 
was thoroughly stirred, and then after twelve minutes 
was cast in a round iron mould. The metal thus 
produced when tested gave a tensile strength of 19 
tons per square inch and an elongation of 72 per cent. 
on two inches. Brass made of the same sample of 
copper and zinc in the same proportions and under 
exactly similar conditions, but not treated with chro- 
mium phosphide metal, had a tensile strength of 14.4 
tons per square inch and an elongation of 38.5 per 
cent. on two inches. 

The patentees of the process outlined above are 
Messrs. W. H. Hodgkinson, F.R.S.E., Professor of 
Metallurgy at Ordnance College, and 8S. C. Peck. 
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Moulding Machines in the Jobbing Foundry. 


By R. Cc. 


It is doubtful if there is any other question in 
the foundry trade that has been discussed so much 
in recent years as the question of the moulding 
machine; and yet it is surprising what a _ large 
number of foundries there are that have not yet 
adopted its use. In fact, we may safely say that 
there are far more foundries without moulding 
machines than there are with them. Moreover it is 


used either as a turn-over, stripping-plate, or pulley 
and wheel moulding machine, which has a _ very 
wide range, and is sure to be extensively used in 
the jobbing foundry in the future. 

In addition to the machine is required a_ good 
supply of duplicate moulding boxes in different 
sizes, say, 10 in. by 12 in., 14 in. by 20 in., and so 
on, also a few good plates either in wood or iron 
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Fic. 1.—PATTERN WITH FLAT JOINT AND FLAT Top. 


astonishing what a number of founders have got them 
and are not making use of them; either because of 
lack of resource and initiation on the part of the 
foreman or the prejudice of the moulders in the shop, 
the machines often lay dismantled in one corner of 
the foundry. What, then, are the reasons why they 
have not been more extensively used ? 

Most readers will agree that the general answer 
to that question would be that the majority of 
founders are under the impress‘on that machines 
are only profitable for repetition work and where 
large quantities are required. But the writer's ex- 


(or a few of both) to fit the boxes. The iron plates 
should have a large number of small holes drilled 
all over the face. It is also advisable to keep a 
good supply of runners (or gates) of different shapes, 
sizes and lengths. Now let us suppose a_ pat- 
tern sent in for 12 castings is perfectly flat on the 
top face, as in Fig. 1. With the tackle at disposal 
the patterns would be screwed on to the board, 
with a pieos of runner of the correct size for run- 
ning, and fastened on to the machine table in less than 
five minutes, and a good machine-moulder would easily 
make all 12 castings in less than half the time it would 


























Fic. 2.—FLAT JoInT wit SuaPrEp Top. 


perience goes to prove that machines may be suc- 
cessfully used in other than the repetition shop, 
and that great savings may be effected in the job- 
bing shop where patterns come in for perhaps only 
six or twelve castings to be taken off. 

Let us consider what kind of machine is best 
adapted to meet the requirements of this kind of 
shop. The writer has no hesitation in saying a good 
turnover machine (either hand or power ramming), 
and having a good depth of draw, would be the 
best, although it might be mentioned that there 
is a machine on the market at present that can be 


take the best bench or floor-moulder in the shop. 
This represents a considerable saving. 

It may be claimed that this could have been done 
without the aid of the mach‘ne, worked as an ordi 
nary plate job. But it must be remembered that 
the pattern being worked from has not been got up 
specially for plate-work, and there would be much 
more likelihood of getting a good draw from the 
machine than if it was drawn by hand, and it is the 
time saved in finishing that counts. 

Now let us go a step further and take a pattern 
that may have a flat joint, but not a perfectly flat 
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face, as shown in Fig. 2. Among the wood plates 
are one or two that have holes in to take bosses 
and projections of different shapes. The pattern is 
screwed on to one of these boards as in the pre- 


part, which now forms the master part for making 
the top parts from. 

These are very simple and elementary methods, 
but when taken proper advantage of, effect a con- 
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Fig. 1.—SecrioNAL PLAN AND ELEVATION OF THE “‘ VERDON Curts & HouLt” ELECrRo-BESSEMER FURNACE. 


vious case and all the bottom parts rammed up; 
an additional bottom part is now made, being 
rammed exceptionally hard, the pattern is screwed 
from the board and put in to this special bottom 


siderable saving for the founder; and when a start is 
made along these lines, it is surprising the amount of 
work that can be profitably placed on the machines 
even in the small jobbing foundry. 
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A New Electro-Bessemer Process. 


It is computed that energy equal to nearly 70,000 
h.p. is now being utilised by electric furnaces in 
Europe and America alone, and the results have not 
only proved the practicability of the electric process 
for smelting and refining operations, but also that it 
has found a field for its operation for which it is un- 
equalled. 

The purification and conversion of pig-iron to high- 
grade steel is an operation to which the electric fur- 
nace is admirably suited. In the manufacture of high- 
grade alloys, such as those of iron with tungsten, 
titanium, chromium, etc., and also pure metals, re- 
sults are now obtained which were either impossible or 
impracticable prior to the introduction of the electric 
furnace. 

The high temperature at which the electric furnace 
works enables perfect adjustment of the sulphur ard 
phosphorus contents to the extent of almost complete 
elimination of these elements where desired. Further, 
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Fic. 2.—C ROSS-SECIION OF ‘* VERDON CUTTS & 
Hovu.t”’ ELEcTRO-BESSEMER FURNACE. 
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owing to the exactitude with which carbon and alloys 
may be added, steels of any and every grade can be 
produced. Steel of crucible quality has been pro- 
duced, and also that suitable for structural work. 
Drillings taken from different parts of ingots prove 
uniformity of quality. 

Whilst these and other claims which are made for 
the electric furnace are now generally admitted, there 
are but very few furnaces yet working in _ this 
country. The reason for this is certainly not lack of 
interest in this modern development in metallurgy, 
but rather the werking costs, which have been com- 
paratively high. We have in this country an abun- 
dant supply of coal in the neighbourhood of our large 
works, and local and other conditions generally favour 
the blast furnace. Hence, there is no inducement to 
the ironmaster to adopt the electrical process for the 
production of pig-iron. 


In the manufacture of steel this is not so. Elec- 
trical energy can now be generated at a reasonable 


cost (especially where blast-furnace or coke-oven gas 
is available), and the advantages of the electrical re- 


fining process are admittedly important. Still, the 
necessity of pouring molten metal from one furnace 
(be it the blast furnace, Siemens, or other) to another 
during refining, and the tendency towards an increase 
in complicated accompaniments, etc., have proved 
sufficient at least to delay the adoption of the elec- 
tric furnace in this country for this work, to which it 
is so admirably suited. The process now adopted by 
a few firms (chiefly on the Continent) is briefly as fol- 
lows: —-An electric furnace is charged with molten 
metal direct from the blast or other furnace. After 
the addition and removal of slags, a carefully cal- 
culated mixture of iron and carbon is introduced 
The necessary alloys are then added to obtain the 
grade of steel required. 

Efforts have been made in various directions to re- 
duce the current consumption; but not—until quite 
recently—to do away with the necessity of pouring 
from one vessel to another during the refining opera 
tion. Recently a process has been brought out 
whereby it is claimed that the highest grade steel 
can be produced without it being necessary to transfer 
molten metal to a second furnace after the com- 
mencement of refining. This process is the invention 
of Messrs. Verdon Cutts and Hoult, of 87, Fargate, 
Sheffield, and it is designed to combine the cheap and 
rapid operation of the ordinary Bessemer process, 
while the disadvantages of want of uniformity are 
entirely overcome by applying the electrical process 
of final refining 

The Verdon Cutts & Hoult electro-Bessemer fur- 
nace is a closed vessel, having an opening in one side 
through which the charge may be introduced, and 
slags added and withdrawn. It is mounted on bear- 
ings of ample size, and is capable of being tilted with- 
in an angle of 180 degrees, the motive power being 
either electric or hydraulic with suitable gearing in- 
terposed. One end of the furnace is fitted with blast 
tuyeres for bottom blowing. At the other end of the 
vessel electrodes are arranged, entering through the 
furnace wall, and being adjustable by any of the or- 
dinary independent methods—either electrical or 
mechanical. A tapping hole is provided at this end 
of the furnace for the finished product. Samplings 
may be taken from the charging opening, which open- 
ing might also be used—if desired—for pouring the 
molten metal. The electrodes are fitted with cooling 
jackets of cold air or water. 

The process is simple in the extreme, being briefly 
as follows: 

The furnace is pre-heated in the ordinary way, and 
is then charged with molten metal direct 
cupola or blast-furnace mixer, the 
tilted into a horizontal position. 
to a vertical position, the “ Bessemer ” portion con- 
taining the charge. The blast comes into action auto- 
matically as this position is gained, and the process of 
conversion proceeds as in the ordinary Bessemer con- 
verter. Meantime, the “e'eciric ” portion of the fur- 
nace is heated by the hot gases, ete., resulting from 
this process, and for the ultimate removal of which 
gases ample provision is made. On the completion of 
this part of the process, the furnace is tilted, and the 
metal transferred to that end which is provided with 
electrodes. Current is switched on and the refining 
operation carried onto any desired extent. Both arc 
and resistance heating are obtained in the furnace 

The accompanying rough drawings are sufficiently 
detailed to show the principle of the new 
Bessemer furnace. 


from a 
furnace being 
It is then brought 


electro- 





318 THE FOUNDRY 


Foundry Plant 


TRADE JOURNAL. 


and Equipment. 


Adjustable Flask-Stripping Moulding Machines. 


A new style of moulding machine is now being 
placed on the market by the Osborn Manufacturing 
Company, Cleveland, Ohio, U.S.A., an important 
feature of which is that it is adjustable to different 
sizes of flasks. Each size machine is arranged to 
take four regular widths of flasks, either solid or 
snap, and 15 different lengths. The machine was 
invented by Charles F. Knowlton and Frank B. 
Elliot, of the Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa., where it was 
thoroughly tested before being placed on the market. 

In the old styles of flask-stripping machines it was 
necessary to have expensive stripping plates, and 
one for each pattern. Moreover, only a_ limited 

















Fic. 1.—STANDARD TyPE FLASK-STRIPPING 
OSBORN MOULDING MACHINE. 


number of sizes of flasks could be used on these 
machines. In the Osborn machine the patterns are 
mounted on plain cast-iron plates carrying the flask 
pins which strip directly from the flasks, thus draw- 
ing both the pattern and the pin in the same opera 
tion and avoiding the necessity of expensive 
stripping plates. 

The standard type of the machine is shown in 
Fig. 1. It handles such work as is ordinarily done 
on the bench, and uses either wood or iron snap or 
solid flasks. Attached to the top of the frame are 
adjustable strips which are screwed in place and can 
each be moved about 4 in. to take up slight varia- 
tions in the flasks. The flask rests on the top of 
these strips and the open ends allow any length of 
flask for each width. The main adjustment of the 


machine to fit different widths of flasks is made by 
moving the sides of the machine in or out, which 
can be done quickly after the screws in the frame 
and two screws beneath the pattern carrier are 
loosened. The two parts of the pattern carrier are 
attached to the sides, so as to move laterally with 
them, but to slide vertically independently of them, 
and the correctness of their adjustment is secured 
by dowel pins that fit in holes accurately spaced. 
The pattern is fastened on the plate, the length and 
width of which can be varied according to the size 
of the flask used. This plate contains either flask 
pins or holes, as the case may be. After the pat- 
tern is properly mounted, the flask is placed on the 
machine, with its sides resting on the stationary 
side supports and its ends on the pattern plate; the 
flask is located by the pins or holes in the plate. 
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Fic. 2.—SPECIAL 10}-1n. DRAFT OSBORN FLASK- 


STRIPPING MOULDING MACHINE. 





It is then filled with sand and rammed by hand, 
after which the pattern, plate and pins are drawn 
down by a turn of the wheel. The draw is secured 
by a series of folding links, which give a consider- 
able draw in a small space. The guides of the pat- 
tern carrier are each made in one piece and are 
adjustable in all directions to compensate for wear. 
It is claimed that the machine has a straight, smooth 
draw, which is assured by the adjustable guides to 
the pattern carrier, and the quarter bearing of 
the multiple links upon the upper base of the frame. 
The machine is built of cast iron and steel, and the 
parts of machines of similar sizes are interchange- 
able. The best results can be obtained by having 
two men to each machine, one on the cope and the 
other on the drag. 
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The standard type of the Osborn machine is made 
ia three regular sizes, handling flasks from 9 in. by 
10 in. up to 20 in. by 34 in. Each side has a 
maximum pattern draw of 6 in. A total of 96 
standard flasks can be handled on these three 
machines. The same principle of construction and 
operation is applied to the other types of the 
machine. Fig. 2 shows a 10}-in. draft machine in- 
tended for heavier work than the standard machine. 
It is adjustable to flasks from 11 in. by 11 in. to 
20 in. by 30 in. Fig. 3 gives two views of a special 
machine, designed for making moulds that require 
a long pattern draw, and is intended for still 
heavier work usually done on the floor. It has a 
maximum pattern draw of 36 in., and is especially 
adapted for transformer cases and similar work. 
It is designed to be placed in a pit, with the draw- 
ing table and flask supports set at any desired 
height above the floor level. This machine will 
accommodate flasks from 16 in. by 20 in. to 28 in. 
by 36 in., and can be used for castings weighing up 
to about 800 Ibs. The left view in Fig. 3 shows the 














Fic. 3.—TuHe Osporn 36-1N. DRAW MACHINE 
WITH PATTERN IN POSITION FOR RAMMING 
THE Cork, AND WITHDRAWN. 





machine with the pattern in position for ramming, 
and the right one shows it with the cope of the pat- 
tern drawn. As may be seen in both views, counter 
weights are used to balance the pattern. 


An Oil-Fired Crucible Furnace. 


An improved type of oil-fired crucible furnace for 
brass, white-metal, babbitt-metal and zine is shown 
in the accompanying illustrations. This style of 
furnace can be got ready for melting in about two 
minutes, whereas with a coal- or coke-fired pit fur- 
nace up to half an hour is required to regain the 
melting heat each time the fire has to be rebuilt. 
Among the advantages claimed for the furnace 
shown is that it is possible to melt brass and copper 
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to form an alloy without burning out the brass 
borings, as is usually the case with an ordinary 
type of furnace. It is claimed, too, that it will 
melt any kind of metal, from copper to scrap sheet 
zinc, at an operating cost of 64 cents (3}d.) 
per 100 Ibs. 

Fig. 1 shows the furnace closed, with the crucible 
and upper brick dropped, while Fig. 2 depicts the 
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Fic. 1.—OIL-FiRED CRUCIBLE FURNACE ; 
CLOSED, 
iurnace 


open. The top is equipped with a round 


brick which encircles the crucible and is close to it. 
This method of construction forces the flame up 
ward, and enables the operator to use charcoal, 
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. Fic. 2.—FURNACE OPEN. 

thereby preventing any possibility of the ox‘disation 

of the bronze or other metal charged in the crucible. 
These furnaces, which are manufactured by Alfred 

Fisher, Chicago, U.S.A., are built in four sizes, the 
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two smaller sizes being equipped with one burner, Electric Lights for Foundries. 


which is the type illustrated, and the two larger 
ones with two burners. The top of the furnace is 
provided with a cover, which is placed upon a ring 
and equipped with two vents so as to draw the heat 
upward. This furnace, it is stated, is capable of 
taking a heat in one hour without any possibility of 
burning the most delicate alloys in the metal. The 
blast is delivered through a 2}-in. pipe operated by 
a positive blower. The oil consumed varies from 
two and a half to three gallons per hour, and is 
fed through a l}-in. pipe through a emall needle 
valve which regulates the proper pressure of the 
oil. The crucible is removed the same as from a 
coal furnace, 


A very handy form of stretching and pendant 
electric light for use in engineering workshops, 
moulding shops, ete., is illustrated in the annexed 








Fic. 1.—TRAVELLING ELECTRIC 
LIGHT. 


A New Type of Fillet. 


a ASS cuts. The great advantage is that there is no stray 
cord lying on the floor and no counterweight pulleys 
to inconvenience the user of the light. Owing to the 
arrangement for travelling, the same light may be 


The illustration shows a number of fillets made 
with “ Redistik,” a new material which has recently 









SHOWING 2 SiZES COMBINED, 





1RON, 








Fic. 2.— Fic. 3.— 

TRAVELLING ADJUSTABLE 

CorD HOOK FOR 

CLOSED UP. PENDANT. 

[ILLUSTRATING THE APPLICATION OF,“ REDISTICK” FILLETS. 

been put upon the market by James Evans & Com- used at any desired point within a range of 40 ft., 
pany, Britannia Works, Blackfriars, Manchester. The the cord travelling along a steel wire, as shown in 
difficulty of producing with metal or leather—the Fig. 1. When closed this length of cord occupies 
most commonly used filleting materials—a perfect, only about 12 in. of space in length and drops 
neat and uniform fillet, so essential to a good casting, 16 in. The stretching pendant is attached to the 


is generally recognised. This applies to even the lamp end of the travelling cord, and allows the 
smallest fillets; with those of large size it is almost light to be brought down to about twice the normal 
impossible to make a thoroughly solid job with drop of the light. If the height of the fixture will 


leather. The makers claim that with the use of not allow the necessary length of pendant to give 
* Redistik” these difficulties cease to exist. The ma- the required extension, the adjustable hook shown in 
terial consists of certain waxes combined with fabric, Fig. 3 can be employed. It will readily be seen that 
supplied with the edges accurately cut, and the ad- such an adaptable light could be very usefully em- 
vantages claimed for it are cheapness, simplicity,, ployed in drawing offices, pattern stores, and 
flexibility, and its rapidity of application. It requires numerous other places where it is desired to avoid 
neither glue or cement, being simply placed in posi- installing a large number of lamps. 

tion and rubbed down with the fillet tool, when it The makers and patentees of this system are 


adheres firmly and is equally adaptable to wood or Messrs. Thomas Laurie & Company, electrical engi- 
iron patterns. neers, Falkirk. 
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A High-Pressure Sand Blast 
Apparatus. 


The high-pressure sand blast apparatus shown 
herewith has a special type of nozzle and separate 
lines of hose for the sand and the compressed air. 
This machine will operate at and steadily maintain 
any reasonable pressure, but the best results are 
obtained by employing a pressure og about 100 Ibs. 
per square inch. 

Fig. 1 is a sectional view of the apparatus, which 
is known as the “ Kelly,” and Fig. 2 illustrates the 
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Fic. 1.—SECTIONAL VIEW OF THE ‘* KELLY” SAND- 
BLAST APPARATUS 


nozzle. The apparatus is made of No. 10-gauge gal- 
vanised iron with riveted and soldered seams, tested 
to withstand an air pressure of 300 lbs. Clean, sharp 
sand which has been screened through a No. 10 
Removable Tip , 

Removable Tip \ 


Fic. 2.—Nozz.e OF “ KELLY” APPARATUS. 


mesh sieve is poured through the funnel in the top 


of the machine. The sand tank is provided with 
sloping sides to direct the sand into the pipe to 
which the sand hose is attached. Air is admitted 


under a pressure of about 100 Ibs. from the com- 
pressor near the bottom of the machine, and passes 
off through the air hose outlet higher up on the 
opposite side of the tank. 

The compressed air is carried through a 1-in. hose 
from the machine to the nozzle where it attains a 


high velocity by passing through an orifice 3-16 in. 
in diameter. This hose is not subject to any wear, 
and will stand an air pressure of 150 lbs. A j-in. 
hose is employed to convey the sand from the sand 
tank to the nozzle. This hose takes a mixture of 
sand and air at a low velocity, and feeds it into 
the high velocity jet, and the combined jets of 
sand and air then pass cut through the }-in. or-fice 
at the end of the nozzle at a comparatively high 
velocity. Removable tips are used where the nozzle 
is most exposed to wear—that is, at the orifice at 
the end of the sand hose and the opening at the 
end of the nozzle where the combined jet of sand 
and air passes out. 

While the blast can be operated by compressed 
air under any pressure from 15 to 150 lbs., accord- 
ing to the class of work to be done, the best pres- 
sure for cleaning iron and steel work is from 90 
to 100 Ibs. At the latter pressure about 70 cubic 
feet of free air is used per minute. 

This apparatus is made by the High Pressure 
Sand Blast Company, New York, U.S.A. 





A Core-Drying Stove. 


It is scarcely necessary to insist on the conveni- 
ence of utilising gas for heating the core-drying 
ovens in a foundry. Where there is no waste heat 
from furnaces, etc., available to maintain the tem- 
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A USEFUL Core OVEN. 


perature of the core oven at the desired point the 
best service can be obtained from gas-firing, which 
has the advantages of being easy to regulate. In 
the illustration herewith we show a useful form of 
core-drying oven manufactured by the Alldays & 
Onions Pneumatic Engineering Company, Limited, 
Birmingham. The supply pipes for the gas, it will 
be seen, distribute the heat well over the floor of 
the stove, and are each regulated by a separate cock. 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accom- 
panies the application. When inventions are communicated 
the names of the communicators are in brackets. 


9,345."Moulding and casting brake shoes. (James Hill, 
United States.) 

9,406. Manufacture and treatment of steel. H. A. 
Richardson. 

9,447. Moulding boxes or flasks. C. Lever, 139, Dale 
Street, Liverpool. 

9,518. Pressure casting apparatus. W. H. Bowling, 
323, High Holborn, London. 

9,622. Mechanical moulding box for the use of hand or 
machine moulding. T. B. Holt. 

9,665. Copper alloy. A. Ballingall and J. Ballingall, 
96, Buchanan Street, Glasgow. 

9,677. Prevention of the escape of fumes from crucibles 
in brass-founding operations. W. Ross and T. 
Ross, 121, West George Street, Glasgow. 

9,750. Raising, turning and lowering heavy objects such 
as mould boxes. P. B. Jagger, 3, Broad Street 
Buildings, Liverpool Street, London. 

9,821. Ingot moulds for use in compressing machinery. 
S. J. Robinson and G. Rodger, 24, Norfolk Row, 
Sheffield. 

9,940. Gas-fired furnaces. Fletcher, Russell & Company, 
Limited, and T. W. Fletcher, 4, St. Ann's 

Square, Manchester. 

10,139.*Oil furnaces. J. K. Walker, 154, St. Vincent 
Street, Glasgow. 

10,409. Melting furnaces. W. G. Moore and C. B. 
Hooper, 6, Corporation Street, Birmingham. 

10,410. Heating and annealing furnaces and muffles. 
W. G. Moore and C. B. Hooper, 6, Corporation 
Street, Birmingham. 

10,442. Machine and process for preparing heavy scrap 
metal for utilisation. H. W. Gabbett-Fairfax 
and G. B. Company, Limited, 33, Cannon Street, 
London. 

10,785." Producing drying air in drying furnaces for the 
moulds in foundries. P. Mongen. 

10,917." Electric furnaces. A. Frantzen. 

11,117."Melting furnaces and gas burners therefor. E. 
R. Brayshaw. 

11,169. Furnaces. J. K. Thompson. 

11,454."Lowering device for mouldiag engines with turn- 
over plates. C. Kiéchling, 345, St. John Street, 
London. 

11,455."Machine for treating moulding-sand. C. Kéch 
ling, 345, St. John Street, London. 

11,456.*Moulding engines with turn-over plates for the 
manufacture of basins, etc., with high rear wall. 
C’. Kéchling, 345, St. John Street, London. 

11,716. Electric furnaces. J. Thomson. 

11,717."Electric furnaces. J. Thomson and F. A. J. 
FitzGerald. 

11,718."Electric furnaces. F. A. J. FitzGerald. 

11,720.*Furnaces. J. Thomson and F. A. J. FitzGerald. 

11,765. Sand-moulding machines. S. Netherwood, Brass 
Foundry, Bacup. 





Abstracts of British Patent Specifications recently 
accepted, 


15,183 (1909). Producing from Foundry-iron a Metal 
Product having Cutting Properties of High Grade Tool 
and High Speed Steel. E. A. Custer, Baltimore Avenue, 
Philadelphia, Pennsylvania, U.S.A.—This invention re- 
lates to the art of producing a product capable of being 
tempered and used for tools, such as are usually made 
from high grade tool steel. It has been proposed to 
employ chilled cast iron as a material for making tools 
for wood and metal working, the iron being melted in 
any suitable furnace and then poured into chills made 
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to the required form and size of the tools desired to be 
produced. To render the tools thus made very hard, it 
has further been proposed to take them from the chills 
whilst at a high temperature and cool them in water, 
oil, or other liquid or fluid substance. Such tools, it 
has been stated, could be tempered to different degrees 
of hardness, according to the purposes for which they 
were to be used. The process constituting the present 
invention is on similar lines, but the essential feature 
lies in the fact that the metal is removed from the 
mould or chill as soon as it is set, and is then quenched 
in the fluid bath. The improved process for producing 
a metal for tools, therefore, consists in chilling —" 
foundry iron to the setting point in a permanent mould, 
and then removing the metal and quenching it in a 
fluid bath, as water. This process produces a tool which, 
as practice has demonstrated, compares favourably in 
cutting and other qualities with tools constructed of 
the present high grade tool steel of commerce. A cer- 
tain percentage of nickel, tungsten, vanadium, titanium, 
or other metallic substances or alloys may be added to 
the iron in the molten state. The accompanying draw- 
ing illustrates diagrammatically a type of plant adapted 
for producing the product of this invention. The in- 
dicating Figure 1 represents an ey cupola-furnace 
provided with a pouring spout a, and ladle a', located 
in proximity to a permanent sectional metal mould 2, 
consisting of a cope b, and drag b', having pour-holes 62, 








Arrangement for Producing Cutting 
Tools from Cast Tron. 


located about the meeting edges of two sections of the 
mould 2, and having internal channel-ways, not shown, 
directly leading to a central cavity 64, of any required 
shape or form. The molten metal from the cupola- 
furnace 1, passes by the pouring-spout a, into the 
ladle a‘, and thence into the mould 2, and therein it is 
swiftly chilled to the point of setting, covering as to 
time but a few moments, when the mould is opened by 
the parting of the cope 6, from the drag b', if a hori- 
zontal mould, as shown, or if a vertical mould, one 
part or section is separated from the other part or 
section, to enable the cast structure set in the mould to 
be removed immediately after being ¢ast so as to be 
quenched in a cold water bath 3, to chill suddenly the 
hot structure to a cool state. Practice has demon- 
stated that this effect upon ordinary foundry iron, when 
so treated, is to fix the changed molecular conditions, 
that is, to give a fine texture thereto, and to establish 
throughout a homogeneity to the structure cast, which 
is accomplished by the swift chilling of the molten 
foundry iron first in the permanent metal mould to 
establish the defined homogeneity to the structure :; and 
then second by the quick cooling of the cast solid struc- 
ture, by quenching it in a cold water bath, to fix re- 
liably throughout the homogeneity of such structure. 
Ordinary grey foundry iron containing from 2 to 3 per 
cent. of silicon, .09 or less per cent. of sulphur, .03 to 
-O6 per cent. of manganese, and 2 per cent. or less of 
phosphorus, gives good results in practice. The colour 
of the metal affords an indication of the time to remove 




























it from the mould for quenching, and of the degree of 
hardness obtained after quenching. For instance, if 
the casting is removed from the mould at a bright 
yellow heat, it will be harder than if it is removed at 
a red heat and quenched. This hardening action de- 
pends upon the amount of combined carbon that is in 
the iron at the time of quenching, and it naturally 
follows that if the iron is quenched at a yellow heat, it 
will contain more combined carbon than if it is quenched 
at a brght red heat. 


8,903 (1909). Crucible Furnaces and the Crucibles 
used in same. J. Newton, Station Street, Longport, 
Stoke-on-Trent, and C. Billington, Station Street, 
Longport, Stoke-on-Trent.—Figure 1 is a front elevation 
showing the lip or trough a, which forms the conduit 
through which the molten metal is caused to flow from 
the crucible into the ladle; Figure 2 is a section of 
Figures 1 and 3, at B, B; Figure 3 is a plan showing 
the crucible e in its working position. c¢ is brickwork, 
and may be either common brick or firebrick. d, is a 























Crucible Furnaces and the Crucibles 


Used in Same. 


firebrick lining which can be removed at any time, with 
out damaging or disturbing any other part of the 
furnace. e, is the crucible, and f, is the spout on same 
which connects the crucible with the conduit. g, is a 
fireclay block which is fixed on steel support A and is 
used to carry the crucible in its position. i, i, are fire- 
bars which are fixed upon pivots 7 and held in position 
by levers &. Jl, is the flue which connects the furnace 
with the stack or chimney. m is the coke space. 


7,226 (1909). Process and Apparatus for Treating 
Cast Ingots to Remove Cavities theréin. I. Preks, 34, 
Riga Perspective, St. Petersburg, Russia.—In Figures 1 
and 2 the dotted lines show the cast ingot, and the 
full lines the ingot already compressed with the necks 
which contain the contraction cavities and the waste. 
The neck a or a! is on the narrowest side of the ingot 
A and on the widest side of the ingot Al. This is due 
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Apparatus for Treating Cast Ingots 
to Remove Cavities Therein. 


to the fact that the casting of the ingot A was done 
from the narrow side and that of the ingot A! from the 
wide side. It will be seen that the transverse dimen- 
sions of the compressed ingots A A! are larger than the 
dimensions of the cast ingot and that the length of the 
compressed ingot is only two-thirds of the length of the 
original ingot. The apparatus for carrying out the pro 
cess comprises’ the combination of a heavy press for the 
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compression, and a smaller one working at an angle 
thereto for rapidly handling a large quantity of ingots, 
as well as a matrix that can be inclined at will. The 
construction of the machine for carrying out the process 
on a large scale is shown in Figures 3 and 4, of which 
Figure 3 is a side elevation of the press, partly in section. 
Figure 4 is a plan of the upper portion of the horizontal 
hydraulic cylinder of the press. The upper cross beam 
of the press 1 contains the press screw 2, which works 
in the nut 3 shown by a dotted line. A fly wheel 4 
is provided for tightening or loosening the screw by hand 
by means of the handles 5. The moveable head 6 of the 
press screw is secured to the screw by the pins 8. The 
matrix 9 is provided with rings 10 strengthening the 
matrix and a supporting ring 11. A cast iron sleeve 
12 rotating about a horizontal axis, encloses the matrix 
which is in vertical position when the ingot is being 
pressed, and in horizontal position when the ingot al- 
ready compressed is being ejected on to the carriage 14 
travelling on rails. In order to place the ingot into 
the matrix, it is first of all necessary to turn by means 
of the lever the casing of the column 42 until the lug 52 
is disengaged from the projection of the casing, where- 
upon, oy acting on the handle 38, the matrix is brought 
into the horizontal position. The ingot is then placed 
on the roliers of the carriage 14 and pushed, small end 
first into the matrix. The matrix is then placed in the 
vertical position the casing of the column is returned 
into its place and by means of the screw 2, the ingot is 
forced into the interior of the matrix as far as possible. 
It is only necessary thea to start the hydraulic press, 
commencing the compression process of the ingot. For 
withdrawing the ingot already compressed from the 
matrix, the latter is placed in the horizontal position, 
the clamps 30 are placed on the edges, and the ingot 
is forced on to the rollers of the carriage 14 by means 
of the horizontal press. During the compression of hot 
steel ingots in the manner described, the matrix 9 of the 
press becomes heated so that for cooling the matrix 
after the compressed ingot has been removed, the matrix 
9 can be sprayed inside with water. 


20,293 (1909). Crucible Furnaces. J. W. Chenhall, 
Dart Villas, Totnes, Devonshire.—Figure 1 is a sec- 
tional elevation; Figure 2 is a side sectional elevation; 
Figure 3 is a sectional plan. 1 is the furnace casing, 
2 is the furnace lining, 3 the base plate, 4 the furnace 
bars, 5 the furnace barbearers, 6 the flue, and 7 the 
top plate. The crucible 8 is adapted to be mounted 
on a stand 9 on the furnace bars 4. The ash pit 11 
may be enclosed as shown when blast is employed or 
open for natural draught. The furnace lining 2 has a 
plurality of holes, openings, or apertures 12, communi- 
cating with the outside of the furnace. The draught 
holes are preferably equi-distantly spaced around the 
furnace, and extend in range from about a vint 
adapted to come es the middle of the ecusitle to 
its top or a little above the top. These draught holes 
are adapted to be covered by dampers 13, preferably 





Chenhall?’s Crucible Furnace. 


made as a slide within a guide 14, the damper being 
formed in a continuous length around the furnace and 
controlled with a pull handle 15, rack and pinion 16, 
or mechanical equivalent. As the draught holes are 
laterally disposed there is practically no opportunity 
of their becoming clogged or closed by clinker, which 
in practically every type of coke-fired crucible furnace 
is a source of trouble by clogging the fire bars and 
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choking the draught. Moreover, the greatest zone of 
heat is immediately around that part of the crucible 
in which the process of fusion is taking place, for 
once the contents of the crucible start to melt the 
molten metal falls and is kept in a state of fusion by 
the heat produced by the falien incandescent fuel that is 
beneath the draught hozies. Since in practically all 
fusions of metal it is advisable to reach the melting 
point with the greatest speed, the question of degree 
of heat or temperature level is an all-important factor 
to success. It is found that with a furnace of this 
type not omy is the time for melting very considerably 
reduced, but the consumption of coke is less, and the 
number of heats a crucible will stand is considerably 
increased, 


10,126 (1909). Apparatus for Me'ting Metal, Casting 
it in Ingots and Cooling the Latter.—R. T. Johnston, 
Park Avenue, Scotch Plains, New Jersey, U.S.A. 
Fig. 1 is an elevation of the apparatus, with parts 
shown in section; Fig. 2 is a vertical section on the 
line 5—5 of Fig. 1, looking in the direction of the 
arrow and omitting the frame 20 and the moulds 22 
shown in that figure; Fig. 3 is a sectional elevation of 
the valve, and Fig. 4 is a plan of the pot 2, with part 
of the hopper and flue removed therefrom. 1 is the 
cylindrical frame of the furnace; 2, the pot in which 
the metal is melted; 3, a flange by which the pot is 
supported on the frame 1; 5, a burner under the pot 2 
to melt the metal therein; 6, its supply pipe; 9, a 
crescent shaped stirrer practically parallel with the 
sides and bottom of the pot 2, and mounted to rock by 
its ends in bearings in opposite sides of the said pot; 











Apparatus for, Melting Metal, Casting it in 
Ingots, and Cooling the latter. 


10, a crank handle fast on one of the ends of the stirrer 
for working it; 11, the discharge spout from,the metal 
pot 2; 12, a valve controlling it; and 13, the valve 
stem. 17 is an ingot-cooling water trough fast to and 
surrounding the frame 1; %, a frame supported within 
the trough 17 by rollers 21 mounted on its inner e@ve 
to run on the top of the trough 17; 22, ingot moulds 
supported in the frame 20, and dipping into the cooling 
water in the trough 17; and 23, a handle to each 
mould 22 by which it can in turn be ‘brought under the 
spout 11, to be filled, and the frame 20 and the whole 
series of moulds can be moved round the trough 17, 
and by which also can each mould 22, with its now 
cooled ingot in it, be removed from the frame 20. The 
conical hood of the principal patent is replaced by a 
hopper 24, which has a cover 25 having a door or lid 26 
giving access to the interior of the Sommer 2%. The 
latter, eairinty with the melting pot’ 2, is capacious 
enough to hold as much unmelted metal, cast type 


bars or the like, as will, when melted, fill the melting 
pot. 27, 27, Figs. 2 and 4, are ports for the products 
of combustion ; they deliver into a flue 28, which extends 
to within a short distance of the cover 25. 29 is the 
flue from the hopper 24, to carry off from it both the 
products of combustion and the fumes from the molten 
metal in the pot 2. Figs. 2 and 4 show that the flues 28 
and 29 are not continuous, that the flue 29 is opposite the 
middle portion of the flue 28, that the latter extends 
past it in both directions, and that the cover 25 will 
act as a baffle to the products of combustion, compelling 
them to fill the hopper 24, and to thereby keep atmo 
spheric air from the surface of the molten metal in 
the pot 2, whereby the oxidation of that metal is pre 
vented. The valve 12 is opened and closed by a lever 
handle 30 working in a slot 31 (Fig. 1) in the hopper 24, 
and fast to the upper end of the valve stem 13 (Fig. 3), 
the valve stem having the usual screw 32 working in a 
nut in the fixed guide 33, in which the valve stem Is 
capable of being turned. No means are provided for 
fiiing the trough 17 with cooling water or changing 
such water; if desired, this may be effected by hand, 
access to the trough for the purpose being obtained by 
lifting one of the moulds 22 out of the frame 20. 
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The Principles and Practice of lron-Founding 


By E. L. Rhead, F.I.C., F.C.S., ete. Manchester: 
The Scientific Publishing Company. 

This recent addition to the foundryman’s library 
cons‘st of a series of articles contributed to the Press 
during a period extending from 1905 to 1908, based on 
a course of lectures given by the author at the Muni- 
cipal School of Technology, Manchester. To those 
who know Mr. Rhead as the lecturer in metallurgy at. 
that school it will be unnecessary to say that this 
book represents quite modern foundry practice and 
science. While a volume of this nature is necessarily 
a practical work, there is much of an essentially scien- 
tific character which has an important bearing on 
founding, and which requires to be explained. With 
this in mind the author has kept his readers well in 
touch with the principles on which the best practice is 
based, while at the same time avoiding laborious 
explanations and details, such as too often encumber 
valuable papers that emanate from the laboratory. 
There is much in the work, of course, which has 
become familiar to students of foundry literature, but 
there is also much that does not appear in other hand- 
books, Moulding in green sand, dry sand and loam, is 
thoroughly explained in principle, while the subject 
of cores and core-making is dealt with much more 
fully than is the case in many foundry text-books. The 
cupola and its accessories, however, do not receive such 
full consideration as their importance warrants; a lot 
of valuable information is included, and the general 
principles of cupola working are well set forth, but 
more might, with advantage, have been written 
on this subject, for it is with the cupola that 
so many foundrymen find themselves in diffi- 
culties. As against this, the chapter on malleable 
castings will prove very acceptable, for it condenses 
into some thirty pages in an excellent manner the 
essentials of foundry practice for malleable castings, 
Taking the book throughout, attention has been mainly 
directed to the eauses underlying many of the troubles 
encountered in practical work, to the conditions that 
must be fulfilled in order to avoid them, and to the 
precautions necessary to secure the best results. In 
this respect it is somewhat apart from genera] foundry 
and moulders’ text-books, and what it lacks in respect 
to foundry plant and equipment is compensated for in 
other directions. 

















Trade Talk, 
Tue Carron Company intimate that they are 
extensive premises at 114, George Street, 
Mr. G. E. Fow es, fender 
mingham, now of Sparkhill, 


opening 
Edinburgh. 

manufacturer, late of Bir- 
has been adjudged bank 


rupt. 

Tue Tevronic Steer Works, Limitep, have trans 
ferred their business from Rockingham Street, to Watery 
Street, Sheffield. 


Messrs. S. H. Carter and F. White, iron brokers, 
etc., Bradford, trading under the style of Carter & 
Company, have dissolved partnership. 

Mr. D. C. Guex, M.I.Mech.E., has established himself 
in business at 46, Queen Victoria Street, London, E.C., 
as a consulting and inspecting engineer. 

Messrs. C. ATKINSON AND T. 
Ardwick, Manchester, 
son & Leather, 

JoHN SHAW 
Wolverhampton, 
a8. Snow Hill, 
E.C. 

On May 10 the 20-in. 


P. LEATHER, engineers, 

trading under the style of Atkin- 
have dissolved partnership. 

& Sons (WoLVERHAMPTON) (LimITED), of 
have removed their London offices from 
E.C., to 118 to 122, Holborn, London, 


main steam pipe of the cogging 
mill at Newburn Steel Works, Newcastle-on-Tyne, 
burst, and carried away a portion of the roof of the 
building. 

Messrs. C. A. Harnpen & Company, engineers and 
machinists, have transferred their business from Cooper 
Street to Boston Mills, off Mottram Road, Hyde, near 
Manchester. 

Messrs. J. 
brassfounders, 
A. & J. 


Pinson, A. 


Barnes, and CC. SANpDERS, 
Birmingham, 


trading under the style of 
Pinson, have dissolved partnership so far as 
regards Mr. A. Barnes. 
Mr. Rosert McALLISTER, 
Johnstone, 
Foundry 
by Mr. 
THE 


founder, 
Dimity 
carried on 


iron and brass 
has taken over the business of the 
Company, Johnstone, previously 
John Smith, Springfieéd, Johnstone. 
SKINNINGROVE I[RoN CompaNy, Limitep, Carlin 
How, have placed an order for a Héroult electric fur- 
nace. This furnace will be used for the refining of 
open-hearth steel for rail or structural purposes. 


Messrs. Rocer & Company have established works 
on the Manchester Road, Hyde, where they are putting 
down a plant for the manufacture of steam traps, valves 
for super-heated steam, and general brass founding. 


Messrs. J. S. Moorg, A. Kine, and G. 8. Witrorp, 
malleable iron founders, etc., Sheffield, trading under 
the style of the Pelham Foundry Company, have dis- 


solved partnership, so far as regards Mr. J. S. Moore. 


Tue firm of Bisset & Company, 
smiths, 685,West North Street, Aberdeen, of which Mr. 
George Bisset, Mr. Alfred Bisset, and Mr. Alexander 
Bisset were the sole partners, has been dissolved as at 
March 30, 

Ow1nc to Mr. Rowcliffe, the principal, 
business, the Atlas Engineering Works, 
Manchester, will be finally closed down at an early 
date. The whole of the plant and running machinery 
has already been disposed of. 

Messrs. Davip Spatpinc & Murr, 11, West Regent 

Street, Glasgow, the trustees of the trust estate of John 
Robineou & Company, mill and engineers’ furnishers, 
Glasgow, intimate that they are now in a position to 
pay a first and final dividend. 

Mr. W. H. Simpson, A.M.I.C.E., Corridor Chambers, 
Teicester, who has received an appointment under the 
Government, has disposed of the engineering part of his 
business to Mr. E. J. Sileock, M.I.C.E., 11, Tothill 
Street, Westminster, London, S.W. 

THERE was a large attendance of members at a 
general meeting of the Institute of Metals at Storey’s 
Gate, St. James’ Park, London, S.W., recently, 
when Professor W. Gowland read a paper on “ The 
Art of Working Metals in Japan,” 


engineers and black- 


retiring from 
Levenshulme, 
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Ar the reduced upset price of £7,000 the site and 
buildings of the Shean Foundry in East Dock Street, 
Dundee, formerly belonging to Gourlay Brothers & 
Company, Limited, were purchased on May 23, on 
behalf of the Works Committee of the Dundee Town 
Council. 


Davip Brown & (Hrp.). Limirep, of the 
Park Gear Works, Lockwood, Huddersfield, are trans 
ferring their East Parade Pattern Works to Lockwood, 


Sons, 


where new shops covering an area of 14,000 equare 
feet are being erected alongside their foundry and 
gear works. 

CONSIDERABLE extensions are in progress at Messrs. 
Austin Hopkinson’s Delta Works, Guide Bridge, Man- 
chester New offices have been erected in South 


Hanover Street, mess room and lavatory accommedation 
is being provided for the workmen, and an addition 
made to the erecting shop which wiil practically double 
its output capacity. 

Tue trustee of the sequestrated estates of 
Allan, Sen., & Son, ironfounders, Elmbank Foundry, 
Glasgow, and H. W. Allan and J. T. Twist, the in- 
dividual partners, intimates that on June 10 he will pay 
an equalising and fourth and final dividend on the 
company’s estate, and an equalising and final dividend 


James 


on the estate of H. W. Allan. 

AtFrreD Hickman, Limirep, of the Springvale 
Furnaces and Staffordshire Steel and Ingot Iron Works, 
Bilston, have placed a repeat order with the Premier 


Gas Engine 
Notiingham, 
similar 
their 


Company, Limited, of Sandiacre, near 
for another large gas blowing engine of 
type to that which has now been running at 
works for more than two years past 

Messrs. Geo. BrapsHaw & Company, 
chants, 64, Cross Street, Manchester, have 
agency for the sale of the hematite 
the Cariton Iron Company, Limited, Ferryhill, Durham. 
This iron will be branded ‘‘ Redmarshall,’’ and Messrs. 
Bradshaw will sell it in the Lancashire district jointly 
with the hematite iron produced by the Seaton Carew 
Iron Company, Limited. 

Tue Brymso Street Company, Limuitep, of the Brymbo 
Steel Works, near Wrexham, are installing a refrigerat- 
ing plant for desiccating the air required for the iron 
blast and steel furnaces. One of the special features 
of this installation is that it will be principally worked 
by the exhaust steam of the blowing engine. The 
plant is being supvlied by Ransomes & Rapier, Limited, 


metal mer- 
taken over the 
pig-iron made hy 


of Ipswich, and 32, Victoria Street, Weertminster, 
London, 8.W. 

Tue shareholders of the Pyle and Blaina Works, 
Limited, have received from the directors a_ cir 


cular outlining a draft scheme for the reconstruction of 
the company. The main proposal is that a new com- 
pany should be registered under the title of the Blaina 
Ferro-Manganese Company, Limited, to be formed with 
a nominal share capital of £120,000, and a debenture 
capital of £50,000 in 5 per cent. debefftures to acquire 
the whole undertaking and assets of the company. 

A PROPOSAL is under the consideration of the Glasgow 
iron trade that warrants should be issued and made 
saleable for 100 tons of pig-iron, and the present prac- 
tice of issuing warrants for not less than 500 tons 
discontinued. It is argued that such a change would 
greatly facilitate business, not merely in a speculative 
sense, but would make it much easier for small con- 
sumers to cover their requirements than it is at present. 
It is also propesed that Scatch hematite pig-iron shouid 
be sold by warrants. 

Messrs. Loncpen & Company, of the Phenix Foun 
dry. Furnace Hill, Sheffield, are about ‘o transfer their 
business to the Carron Company. The _ business of 
Messrs. Longden & Company was founded by the grand- 
father of the present proprietors, and the name of the 
firm is known the world over for art work in iron and 
brass. In 1796 Mr. Henry Longden was head of the 
firm of Messrs. Longden, Newton & Chambers. In 1793 
the Phenix Foundry had been erected, and here the 
business how known as Newton, Chambers & Company, 
was carried on until it was removed to Thorncliffe. For 
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succeeding generations Messrs. Longden have owned the 
Phoenix Foundry. 

Tue Martyn Tempered Grit Company, Limited, has 
been formed with a capital of £10,000, to acquire the 
chain works at Chapel Street, Airdrie, and to carry on 
the business of ironfounders, iron manufacturers, and 
iron merchants. The grit will be manufactured under 
the patents granted to Mr. Peter Martyn, of the firm 
of Martyn Bros., engineers and ironfounders. By an 
ingenious machine the molten metal is directed into a 
trough of water, and for the resulting grit is claimed 
the property of uniform hardness as well as control 
over the sizes to be manufactured. After having been 
chilled, the grit is taken to a patent drier where the 
moisture is thoroughly cateseied, and it is then con 
veyed through different conveyors where the various 
grits are mechanically separated and run into their 
several hoppers. From the melting of the metal to the 
packing of the patent grit into bags, the whole Cangas 
is mechanical. The new works will be under the 


management of Mr. William Martyn, brother of the 
patentee, 
Tue Boarp or Trave have issued printed regula- 


tions made under the Trades Board Act, which provide 
that “ When a Trade Board proposes to fix, cancel or 
vary a minimum rate of wages for time work, or a 
general minimum rate of wages for piece work in a 
particular trade it shall (a) Send a notice to all em- 
ployers of labour engaged in the particular trade, so 
far as their names and addresses are known to the 
Trade Board, setting out the rate proposed to be fixed 
and requiring objections to be lodged with the Trade 
Board within three months, and shall also (+) insert 
a statement of their intention to fix such rate in ‘ The 
Gazette,’ intimating that on application made to the 
Trade Board information will (if in the opinion of the 
Trade Board the applicant is a person likely to be 
affected by such rate) be given as to the rate proposed 
to be fixed, and that objections can be lodged with the 
Trade Board within the time specified in the statement 
aforesaid. Occupiers of a factory or workshop or of 
any place used for giving out-work to out-workers are 
obliged to exhibit copies of the regulations in such a 
manner as to ensure that notice shall be brought to 
the knowledge of all workers.” 


New Companies. 


WARRINGTON SteEL Founpry, Limirep. 
£11,000 in £1 shares (10,000 preference). 

F. Jonnson & Company (Hutt), Limitep.—Capital 
£1,000 in £1 shares, to carry on the business of machi 
nery manufacturers and merchants, engineers, etc. 

ALEXANDER CHAPLIN & Company, Limitep.—Capital 
£10,000 in £1 shares, to acquire and carry on the busi- 
ness of engineers and crane makers, Helen Street, 
Govan. 

Baitish Arc Wetpine Company, Limitep.—Capital 
marine engineers, etc. Registered office: Suffolk House, 
£15,000 in £10 shares, to carry on business as welders, 
Laurence Pountney Hill, E.C. 

Harry Mason, Limitep.—Capital £2,000 in £1 shares, 
to carry on the business of manufacturers of bar and 
shop fittings, general brassfounders, etc. Registered 
office: 62. Dale End, Birmingham. 

Kane Brotuers, Limrrep.—Capital £10,000 in £10 
shares, to acquire the business of ironfounders, etc., 
carried on at Ballymena, Co. Antrim, as Kane Brothers 
Registered office: Ballymena Foundry, Ballymena, Co. 
Antrim. 

Hirt & Harrineton, Liuirep.—Capital £2,000 in 
£1 shares, to take over the business carried on at 41, 


Capital 


Berners Street, W., as Hill & Harrington, and to 
carry on the business of electrical and mechanical 
engineers, etc. Registered office: 41, Berners 
Street, W. 


Macuine Sates, Limirep.—Capital £2,200 in 2,000 
“A’’ shares of £1 each and 4,000 “B”’’ shares of 1s. 
each, to carry on the business of manufacturers of and 
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dealers in agricultural implements and other machinery, 
etc. Registered office: 19, Old Queen Street, West 
minster, S.W. 

New PuospHor Bronze Company, Limirep.—Capital 
£100,000 in £1 shares, to carry on the business of 
manufacturers of and dealers in non-ferrous metals and 
metallic compounds and alloys, etc., and to adopt an 
agreement with W. Lester. Registered office: St. 
Leonards Road, South Bromley, E. 

E. D. Mowrxs & Son, Limirep.—Capital £2,500 in 
£1 shares (1,250 preference), to acquire and take over 
as a going concern the business of file-cutters and 
general mechanical engineers, now carried on by E. 
D. Monks & Son, at Redditch, Worcester, ete. Regis- 
tered office: 14, Church Green East, Redditch, Wor- 
cester. 

Dumparton Wewipiess Tuse Company, Limitep.— 
Capital £100,000 in £1 shares (36,000 preference and 
64,000 ordinary), to enter into an agreement with 
Kosmoid Tubes, Limited (in liquidation), and to carry 
on the business of manufacturers of steel, iron and 
copper tubes, etc. Registered office: Dumbuck Works, 
Glasgow Road, Dumbarton. 

Tuomas Sanpers, Limitep.—Capital £50,000 in 3,000 
preference shares of £5 each and 35,000 ordinary 
shares of £1 each, to take over the business of builders’ 
brassfounders, etc., carried on by H. W. Sanders, T. 
Sanders, and G. Sanders at the St. Mary Street Brass- 
foundry, St. Mary Street, Ladywood, Birmingham, as 
Thomas Sanders. Registered office: St. Mary Street 
Brassfoundry, Ladywood, Birmingham. 

Drassce, GReENwoop & Company, Limiten.—Capital 
£5,000 in £1 shares, to take over the business of fluor 
spar, barytes, calcite, limestone, zinc, and lead ore 
merchants, and miners carried on by G. C. Drabble and 
E. P. Drabble at Matlock and elsewhere in Derbyshire, 
as Drabble Brothers, together with the mining rights, 
mines and property referred to in an agreement be- 
tween the vendors and R. Greenwood, H. Green- 
wood, and B. O’Dowda. 


Deaths. 

Coronet J. E. Cutter, a director of William Jessop & 
Sons, Limited, Sheffield, died recently. 

Mr. R. Fietcuer, of Newcastle-on-Tyne, who until a 
couple of years ago owned the Low Walker Forge and 
St. Peter’s Forge, died recently. 

Mr. J. Duneate, of Messrs. J. Dungate & Sons, agri- 
cultural and general engineers, Pluckley, near Ashford 
(Kent), died recently, aged 79 years. 

Mr. J. H. Converse, president of the Baldwin Loco- 
motive Works, Philadelphia, died at his home at 
Rosemount, Pa., on May 3, aged 69 years. 

Mr. J. Pittinc, manager of the engineering depart- 
ment of the business of Messrs. Howard & Bullough, 
Globe Iron Works, Accrington, died recently, aged 63 
years. 

Tue death occurred recently at Warminster, Wilts., 
of Mr. John Wallis Titt, head of the well-known agri- 
cultural implement firm who own the Woodstock Iron 
Works, Warminster. 

Tue death is announced of Mr. A. S. Hay, chairman 
of Naylor, Benzon & Company, Limited, 20, Abchurch 
Lane, London, E.C. and a director of Dorman, Long & 
Company, Limited, Bell Bros., Limited, and the North- 
Eastern Steel Company, Limited. The deceased gentle 
man was 70 years of age. 

Mr. Witiiam Russet, of the Omoa Boiler Works, 
Cleland, died last month of heart failure, aged 61 years. 
The deceased was associated with his father in starting 
the Omoa Boiler Works nearly forty years ago. The 
firm built up a large business, and executed many large 
contracts, especially for tubing in connection with gas 
conveyance at blast furmaces. The deceased had 
practically retired from business. 

Mr. JoHn Jonnston, one of the oldest ironfounders 
in Seotland, died at Edinburgh recently, aged 
80 years. 


The deceased began business as an ironfoun- 
(Continued Gn page 328.) 
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der at Beaverbank, Edinburgh, along with the late 
Mr. Samuel Boyce, many years ago, and the firm con- 
tinued in business for close on 40 years. The deceased 
was widely known in the ironfounding trade throughout 
Scotland, and was much respected. He took no active 
part in public affairs. 

Mr. R. B. Tennent, founder of the Whifflet Iron 
and Stee! Foundry, Coatbridge, died at Bothweil, on 
April 29. The deceased was eighty-one years of age, 
and had been in declining health for some time. 
After carrying on business for some time as a moulder 
on his own account, he founded in 1870 the Whifflet 
Foundry, which under the styie of R. B. Tennent, 
Limited, has grown to be one of the largest concerns 
of its kind in the Kingdom. 


Personal. 


Mr. Corey, the president of the United States Steel 
Corporation, is making his annual visit to Europe. 

Mr. Georce Senior, of George Senior & Sons, Limited, 
Sheffield, will be the next Master Cutler of Sheffield. 

Tue late Sir Frederick Thorpe Mappin, Bart., of 
Thornbury, Sheffield, left estate of the gross value of 
£931,086. 


Mr. R. F. Taytor, of Taylor, Law & Company, 
Limited, Anchor Works, Adams Street, Birmingham, 


for the West Indies. 
TALBOT, managing director of the 
Cargo Fleet Iron and Steel Company, Limited, has re 
turned from the United States. 

THe gross value of the estate left by the late Mr. 


has sailed 
Mr. BENJAMIN 


T. C. Willey, of Messrs. John Willey & Sons, steel 
manufacturers, Sheffield, is £11,503. 
Mr. Wm. Russetr, vice-chairman of Fletcher, Russe:] 


& Company, Limited, has resigned his position on the 


board. Mr. J. Neil is no longer a director of the com- 
pany. 
Mr. R. B. Rostnson, foundry manager to the Camp- 


bell Gas Engine Company, Limited, has been appointed 
to a similar position by Robey & Company, Limited, 
Lincoln. 

Tue late Mr. 
engineer of the London and 
Company, left estate of the 
with net personalty £15,364. 

Tue late Mr. James Hornsby, J.P., of Laxton Park, 
Northants, a director of Richard Hornsby & Sons 


Whale, late chief mechanical 
North-Western Railway 
gross value of £15,628, 


George 


(Limited). Grantham, left estate valued at £112,978 
gross, with net personalty £69,267. 

Mr. F. C. Fatruotme, of Thomas Firth & Sons. 
Limited, Sheffield, has been appointed as a member of 


the committee of the International Association which 


has the question of definitions in hand. 


Mr. P. W. Rosson, formerly with the National Gas 
Engine Company, Limited, at Ashton-under-Lyne, has 
been appointed as the general manager of the Lincoln 
works of Clayton & Shuttleworth, Limited. 


Tue late Mr. Henry Pinnell, of Church Road, Edg- 
baston, Birmingham, J.P., managing director of Wm. 
Whitehouse & Company, Limited, brass founders, left 
estate valued at £26,493 gross, with net personalty 
£23,975. 

Mr. A. B. Covutt, M.I.N.A., consulting engineer, etc., 
Baltic Chambers, 79, Quayside, Newcastle-on-Tyne, has 
taken into partnership, as from April 1, Mr. W. Dedds 
and Mr. T. B. Coull, who have for some years past 
assisted him in his business. 

Mr. Atrrep Campion is resigning the Secretaryship 
of the West of Scotland Iron and Steel Institute, hav- 
ing been appointed to succeed Prof. Sexton. Mr. Herds- 
man, formerly connected with Mr. Edward Riley’s firm, 
will continue Mr. Campion’s analytical and consulting 
practice. 


Tue Council of the International Association for Test 
ing Materials have nominated Mr. Henry M. Howe, 
Professor at the Columbia University in New York, 
acting president of the Association, in the place of the 
late Dr. Charles B. Dudley. Professor Henry M. Howe 
has consented to undertake the office. 

Tue Governors of the new constituted School of 
Metalliferous Mining (Cornwall), have appointed Mr. 
W. Fischer Wilkinson as Principal. Mr. J. J. Beringer, 
who has been for 28 years Principal of the Camborne 
Mining School, will join the staff of the new school, 
taking charge of the metaliurgical subjects. 

Mr. J. E. Sears, A.M.I.C.E., has been appointed 
by the executive committee of the National Physical 
Laboratory to take charge of the work of the Metrology 
Division of the Laboratory, in succession to Mr. H. 
Jeffcott, who has been appointed to the professorship 
of engineering in the Royal College of Science, Dublin. 


Mr. THomas W. How, of 15, Victoria Street, West- 
minster (the managing director of the Empire Roller 
Bearings Company, Limited), has been appointed manag- 
ing and consulting director of the Horsfall Destructor 
Company, of Pershore, in succession to the late Mr. 
Arthur Greenwood. The business of both companies 
wiil be directed from the above-London address. 

Mr. Tuomas BarnincitoamM, The Limes, Eccles Old 
Road, Pendleton, has been made a J.P. for the City of 
Manchester. Mr. Barningham is a nephew of the late 
Mr. William Barningham, who in the fifties carried on 
an extensive ironworks in the premises in Frederick 
toad ~=now used by the Steel Journal Box Company, 
Limited, and an engineering works in Withington Street, 
Pendleton. Mr. Barningham subsequently erected at 
Darlington an iron and steel works, which are now 
dismantled. 

THe employés of the foundry department of the 
Campbell Gas Engine Company, Limited, met at the 
West End Hotel, Halifax, recentiy, to make a presenta- 
tion to Mr. R. B. Robinson, the foundry manager, who 
was leaving to take up a similar position at the works 
of Robey & Company, Limited, Lincoln. Mr. Robinson 
was also the recipient of presentations from the general 
staff and the students at the Halifax Technical School. 
He will be succeeded by Mr. J. G. Robinson, who has 
been for three years manager of the Butterley Company’s 
Foundry. 

Mr. T. P. Barker, general manager of Ashmore, Ben- 
son, Pease & Company, Limited, constructional en- 
gineers, etc., Stockton-on-Tees, has resigned his position 
to become managing director of Thomas Piggott & Sons, 
Limited, Birmingham, and recently was the recipient 
of a very handsome present, consisting of a collection 
of fine old Sheffield plate, from the officials and work- 
men. Mr. Wilfrid Beswick, secretary to the company, 
and also secretary to the Power Gas Corporation, 
Limited, has been appointed general manager in the 
place of Mr. Barker, and Mr. R. B. Hodgson, late works 
manager, has been appointed engineering manager. 

Mr. Watter Macrartane, F.I.C., the newly-elected 
president of the Staffordshire Iron and Steel Institute. 
was born near Glasgow, and received his general and 
business training in that city. Relinquishing a business 
career he entered Anderson’s University (now the Glas- 
gow Technical College) and applied himself to the 
study of chemistry and other sciences, subsequently 
being awarded the Stevenson Bursary in Technical 
Chemistry, which he held for three years. For nearly 
six years he was engaged in the Monk Bridge Tron 
Works, Leeds, and for several years he was chief 
chemist to Merry & Cunninghame, Limited, and the 
Glengarnock Tron and Steel Company, Limited. While 
there he carried out extensive investigations concerning 
b:ast-furnace and other gases. Thoroughly acquainted 
with the various iron ores, etc., and with blast-furnace 
practice, ho was the responsible adviser with regard to 
furnace burdens, and also for steel mixtures. Latterly 
he had the management of the Siemens’ Steel Depart- 
ment. He was Assessor on Metallurgy at the Glasgow 
Technical College. Since 1896 he has been Principal 


of the Staffordshire Metallurgical Classes. 
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SOUND 


STRONG, CLOSE-GRAINED 


CASTINGS 


Obtained by using 


“TITANIUM THERMIT 


TINS READY FOR USE. ALL SIZES from 2 cwt. to 20 tons. 














Prices and Particulars from 


THERMIT LIMITED, 





Telegrams: ‘‘ FULMEN, LONDON.” i 
Sueashaies 3749 Central, 2 qT, M a rti ns Lane, 
Works: 210a, Bow Rd., E. Cannon Street, E.C. 









AS SUPPLIED TO THE 0. 
BRITISH 
ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904 


We have beet using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, mor 


free from blowholes and other defects, than we formerly did, 


From BOW, McLACHLAN & CO., LTD, (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Navigation Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years: 


METALS. F.ind May, 1909. 


w= End May, 1910. 





Iron—Scotch pig warrants 
t 


| 
} 
on |.. BETO) ..cccc0-.00.0. "EBD 
rag rad warrants ... ton |.... 49 11 480 
. M/nos Bessemer ... ton |... 68 0 58 9 
Stas k, Scotch ‘tons |.. 1,000 1,000 
Copper Chili bars, “GMB 
ton - SB 7G |. .. £59 176 
—Stock, Europe and afloat | 
tons | = 57 444 
Tin—Englirh ingots ton £i49 00 -«eee h132 100 
Straits < .. ton | £10 50 -..£132 28 
Stock, London, Holland, | 
U.S.A.,and afluat ...tons |.. oo --- 18.924 
Lead- English pig ay) a £13 00 |........... £13 15,0 
Spelter—Ord. Silesian ... ton |............ £22 13 |........... £22 26 
Quicksilver (75lb)... bottle |... ....... £8150... £8 76 
Antimony—Regulus ... ton \e30 00— £30 10,0 €3) 00—2£32 00 


* Settlement price. 


CASTINGS. 


In the Cleveland district the following are the 
nowijnal rates current for castings :— 

£8. d. 2s. d, 
Columns (plain)... . 610 0 to 615 0 
Pipes, 14 to 24 in. ... 417 6 to 5 2 6 
0 3 to4 in. 410 0 to 500 
. 5 to8 in. 476 to 410 0 
» 10 tol6in. ... 476 to 410 0 
» 18 to24in, 476 to 410 0 
Chairs . 310 0 to 31 6 
Floor plates (open sand) ... 326t0o 3 5 9 


SCRAP. 

The quotations for scrap, subject to market fluc- 
tuations, are as fcllows: —Heavy wrought (mixed), 
£2 9s. Od.; light wrought, £1 7s. 6d.; heavy cast, 
£2 10s. Od. ; all per ton f.o.b., London. Copper (clean), 
£54 Os. Od.; brass (clean), £39 Os. Od.; lead (usual 
draft), £12 0s. Od.; tea lead, £11 Os. 0d.; zine, 
£17 10s. Od.; all per ton delivered merchant’s yard. 


To meet the constantly increasing demand in America 
for their Stag brand of manganese steel products, and 
particularly for railway points and crossings, Edgar 

Alien & Company, Limited, Imperial Steel Works, Shef- 
field, are at present engaged in the erection and equip- 
ment of an extensive plant at Chicago, Ill., for the 
manufacture of their specialities. This branch of the 
Sheffield concern has been incorporated at Springfield, 
Ill., under the name of tke Edgar Alien Manganese 
Steel Company, with a capital of $300,000. 
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Legal. 


Sand with Pig-iron. 


A case of considerable 


some interest was heard at 
Newcastle County Court, recently, when Messrs. 
Scott Bros. sued the Hindustan Steam Shipping 


Company for moneys retained, and a counter-claim was 
set up to retain some of the money under charter, the 
point at issue being whether Messrs. Scott should pay 
for sand carried with pig-iron. 

Edmund Senior, master of the s.s. “ Kurdistan,” esti- 
mated that in a cargo of pig-iron from Middlesbrough 
he carried 25 to 30 tons of sand adhering to pig-iron. 
The bills of lading did not take account of the sand. 
After the iron was discharged the sand had to be 
cleared out, and its presence necessitated his shipping 
extra bunker coal in the Mediterranean at higher prices 
than he would have paid on the Tees. 

Mr. Ingledew argued for Messrs. Scott that the 
charterers’ liability ceased on the bills of lading being 
signed, and if they were not correct the master should 
have refused to sign them. 

His Honour Judge Greenwell gave judgment for de- 
fendants, and said the question was whether the ship- 
owner should be forced to carry 30 tons of sand or 
anything else adhering to pig-iron without being paid 
for it, because the charterer did not get paid for it by 
the consignee. As a business question between business 
men they could not make the shipowner carry more 
tonnage than they were going to pay for without ex 
pressly stipulating it. 

Mr. Ingledew said the question was an important 
one of principle, and he asked leave to appeal. 

This was granted. 


A Cargo of Ferro-Silicon. 


In the Court of Appeal, last month, Lords Justices 
Vaughan-Williams, Fletcher Moulton, and Farwell de- 
livered their reserved judgment in the case of Frances 
Bamfield v. the Goole and Sheffield Transport Company, 
Limited, which raised a question of considerable im- 
portance to shippers and others. The appeal was by 
the defendants, from a judgment of Mr. Justice Walton, 
at the Leeds Assizes. Lord Justice Vaughan- 
Williams, in giving judgment, said he had come to the 
conclusion that the appeal must be dismissed on the 
ground that the deleodlints owed a duty to Bamfield to 
communicate such information as they had as to the 
nature of the goods to be sent in the barge, and that 
through their servants they were guilty of negligence 
and want of care in not communicating to the carrier 
the name, which they knew, of this somewhat unusual 
cargo. The measure of damages was the same whether 
it was implied warranty or negligence. In his judg- 
ment, when a consignor shipped goods without warning 
as to their dangerous character, he thereby impliedly 
warranted to the carrier that the goods were fit to be 

carried, and were not dangerous. 

Lords Justices Moulton and Farwell delivered judg- 
ment to the same effect. 

The appeal was accordingly dismissed with costs. 





GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


STEEL MOULDERS' 


COMPOSITION, SILICA CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 
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JAS. DURRANS & SONS, 
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Sheffield. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 


Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 








These Machines are invaluable for a Foundry, doing a larger amount of work of a superior quality, 
in a much shorter time than can be done by hand, without skilled labour. 


“‘Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it 
on our large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO, LD.” 
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REDUCE YOUR CLEANING ROOM COSTS 


BY USING 
UP-TO-DATE 


SAND-BLAST MACHINERY. 


Give Castings better appearance. 
Castings Machine quicker, Saves the machine tools. 


Sand Blast Tumbling Barrel. 


LARGE OUTPUT AT LOW COST. 





MOULDING MACHINES, SAND PREPARING MACHINES. 


THE LONDON EMERY WORKS Go, P***or7eN#Am. 


DEPARTMENT Ci. 

















Abrasive Wheels. 


Jackman, J. W., 
Air Compressors. 
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THE BUYERS GUIDE 


Addresses and further information will be found by rezerence to the Firm’s 


London Emery Works Co. 
& Co., Ltd. 


, & Co., Ltd, 
Horace P. 


Jackman, J. W. 

Marshall & Co., 

Phillips, J. W. 

Thwaites Bros., a’ td. 

Tilghman’sP: atent Sand Blast 
Co., Ltd. 


Air Compressors (Electric- 


ally Driven). 

Jackman, J. W., & Co., Ltd. 

Marshall & Co, Horace P. 

Tilghman’s Patent Sand Blast 
‘o., Ltd. 


Air Compressors (Steam). 


Jackman, J. W., & Co., Ltd 

Marshall & Co., Horace P. 

Tilghman’'s Patent Sand Blast 
Co., Ltd 


Air Compressors (Belt). 


Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

a, my oh Patent Sand Blast 
Co., Ltd, 


Annealing. 


Phillips, J. W. & C. J. 


Ash Crushing and Wash- 


ing Machines. 

Evans, J., & Co 

Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W.& C. J. 


Barrels (Tumbling). 


Alldays & Onions Pneumatic 
Eng. Co., Ltd 

Evans, J., & Co. 

Hall, Charles, & Co. 

Jackman, J. W., & Co., Ltd. 

London Emery Works Co, 

Marshall, H. P., & C o 

Phillips, J. W. & ©. J. 

Sonnenthal, Selig. & Co. 

Tilghman’s PatentSan | Blast 
Co., Lt 


Barrows. 


Durrans, J., & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W. om Co., Ltd. 


Bellows. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J., & Co. 

Durrans, Jas., & Sons. 

Jackman, J. W., & Co., Ltd. 

Olsen, Wm. 


Blacklead. 
Durrans, J., & Some, 
Evans, J., & ( 


Hall, Charles, re Co. 

Jackman. J. W., & Co., Ltd. 

Olsen, Wm. 

Walker, L. & L 

Wilkinson & Co., Thos., Ltd. 

Blowers. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Buffalo Forge C ‘o., Ltd. 

Davies, T., & Son. 

Evans, J., & Co. 

Jackman. J. W., & Co., Ltd 

London Emery Works Co. 

Marshall. H. P., & Co., Ltd. 

Phillips, J. W. & C. J. 
muelson & Co., Ltd. 

Sonnenthal, Selig. & Co. 

Thwaites Bros., fia. 

Ward, T. W., Ltd. 


| Buffing and Polishing 


Machines. 

Jackman, J. W.,&,Co., Ltd. 
London Emery W orks Co. 
Sonnenthal, Selig, & Co. 


Casting Cleaners. 


Durrans, J., & Sons, 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Pneumatic Eng neering Ap 
pliances Co,, Ltd. 

3 ilghman’ sP. atent Sand Blas t 
Co., Ltd. 


Cement. 


Dyson, J. & J. 

Evans, 5. &C 

Jackman, J. Ww. , & Co., Ltd. 
London Emery Works Co. 
Lowood, J. Grayson, & Co, 


Ltd. 
Marshall & Co., Horace P. 
Olsen, Wm. 
Plasti-Kion Co. 
Silent Machine and Eng. Co 


Chaplets and Studs. 
~ Bush, Henry C. 


Durrans, J., & Sons. 

Evans, J., & Co 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Motherwell, Wm., & Co. 
Olsen, Wm. 
Wilkinson, T., & Co., Ltd. 


Charcoal. 


Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Walker, I. & I. 

Charging Platforms. 

Alldays & On‘ons Pneumatie 
Eng. Co., Ltd. 

Davies, T., ¢ 

Evans, J., 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Thwaites Bros., Ltd. 

Coal Dust. 
Cumming, Wm., 
Durrans, J., | Sane. 
Evans, J., & ( 
Jackman, J. Ww. ,» & Co., Ltd. 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson & Co., 

Coke (Foundry). 






Elders Navigation Collieries. 


Coke ee 
Evans, J., & ¢ 
Jackman, J. Ww. & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W.,& C. J 
Core Boxes. 
Evans, J., & Co. 
Jackman, J. W. 
Olsen, Wm. 
Core Compounds. 
Bush, H. C. 
Cumming, Wm. & Co., Ltd. 
Durrans, J. & Sons, 
Evans, J., & Co. 
Hall, Charles. & Co. 
Jackman, J. W.& C 0., Ltd. 
Olsen, Wm. 
Wilkinson, Thos, & Co, 
Core Gums. 
Durrans, J. & Son:, 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., x Co., Ltd. 
Olsen, Wm. 
Walker, I. & T. 


& Co.. Ltd. 


Wilkinson & Co., Thos., Ltd. 


& Co., Ltd. 


Thos., Ltd. 


| 


Core Making Machines. 


Evans, J., & Co. 

Jackman, J. W. & Co., Ltd. 
Jones and Attwood. 
London Emery Ww orks Co 
Marshall, H. P. & Co. 
Phillips, J. W. aa Jd. 


Core Ovens. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J. & Co. 

Hislop, R. & G. 

Jackman, J. W. & Co., Ltd. 

London Emery Works Co 

Phillips, C. D. 

Phillips, J. W. & C. J. 


Core Ropes. 


Bush, Henry ¢ 
City of AM Wood Wool 


Co 
Derrane. J.& Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Wilkinson, T. & Co, 


Core Vents. 


| 


Bush, Henry C. 
Evans, J., & Co. 
Jackman, J.W.., 
Olsen, Wm. 


& Co., Ltd. 


Cranes. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

ae J. W., & Co., Ltd. 
Vaughan & fon, Ltd. 

Ward, T. W., Ltd. 


Crucibies. 


Hall, Charles, & Co. 
Olsen, Wm. 


Crucible Furnaces. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Evans, J., & Co. 
Jackman, J. W. 
Simplex Coke 
Engineering Co., Ltd. 


& Co., Ltd. 


Crucible Furnaces(Lift-out 
Alldays & Onions Pneumatic 


Eng. Co., _ 
Evans, J., + Se 
Jackman. J. 


4% Co., Ltd. 
Phillips, J. we J. 


Crucible Sacaeme (Tilting ) 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J., & Co. 

Jackman. J. W., & Co., Ltd. 

Marshall & Co. Horace -. 

Phillips, J. W J. 


Crushin Mills, 
Evans, J., &.Co. 
Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven and 


Engineering Co., Ltd. 
Cupolas. 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 

Davies, T. & Son, 

Durrans, J. & Sons. 

Evans, J., & Co 

Jackman, J. Ww: ’ & Co. , Ltd. 

London Emery Works Co, 

Marshall, H. P. & Co. 

Phillips, J. W. & C. J. 

Thwaites Bros:, Ltd. 
Cupola Linings. 

Evans, J., & Co. 

Harris & Pearson. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 


Davis, T 
Evans, J., & Co. 
Jackman, J. W 
London Emery Works Co. 


Emery and Glass Cloth 


Jackman, J. W., 


Jackman, J 
Jenkins, W 


Oven and | 





Advertisement. 


—_— — ~~ 


Emery Grinders. 
Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
., & Son. 


, & Co., Ltd. 


and Glass Paper. 


London Emery Works Co. 


Emery Wheels. 


Alldays & Onions Pneumatic 


Eng. Co., Lid, 
& Co., Ltd. 
London Emery Works Co. 


Fans. 
Alldays & Onioas Pneumatic 


Eng. Co., Lté 


Buffalo Forge Co. 


Davies, T. & Son 
Evans, J., € - 

, & Co., Ltd. 
3 & a Ltd. 
Phillips, J. W. & C. 
Sonnenthal, Seli Py Sons. 
Thwaites Bros., fia. 


Firebricks. 


Durrans, J. & Sons. 

Dyson, J.& 

Harris & Ris 
Jackman, J. W., & Co., Ltd. 
King Bros. 
Lowood, J. 


Ltd. 
Pearson, E. J. & J. 
Silica Firebrick Co. 


Grayson, & Co., 


Foundry Blacking. 


Bush, Henry C. 

Cumming, Wm. & Co., Ltd. 
Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Olsen, Wm. 

Walker, L. & I. 

Wilkinson, Thos. & Co., Ltd. 


Foundry Brushes. 


Bush, Henry C. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, C. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 


Phillips, J. W.& C.J. 


Foundry Ladles. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd, 

Bush, Henry Cc. 

Davies, » Son. 

Durrans, J., & Sons. 

Evans, J., & Co, 

Hall, Charles, & Co. 

Jackman, J. W., & Co., Ltd. 

London Emery Works Co. 

Marshall, H. P., & Co. 

MeNeil, Chas, 

Phillips, J. W. & C. J. 

Thwaites Bros., Ltd. 


Foundry Rattlers or Fett- 


ling Drums. 
Alldays & Onions 
Davies, T., & Son. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co.,, Horace P. 
Phillips, J. W. ‘KC 
Simplex Coke Oven Co. and 
Eng. Co., Ltd. 
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Foundry Sand. 


Dyson, J. & 3 
Evans, J., o* 
Jackman, J. 
Wilkinson & Cs. 


| & Co., Ltd 
Thos., Ltd. 


Furnaces (Annealing). 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Hislop, R. & G. 
Marshall & Co. Serger r. 
Phillips, J. W. od. 
Furnaces (Brass). 

Alldays & Onions Pneumatic 


Eng. Co.. Ltd. 
Evans, J., & Co. 


Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace A 
Phillips, J. W. & C.J. 


Furnaces (Melting). 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, T., & Son. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co, , Horace P. 

Phillips, J. W. ° 

Simplex Coke Ov = and Eng. 
Co., Ltd. 


Ground Gannister, 


Durrans, J., & Sons. 
Dyson, J. & J. 

Evans, J.. & Co. 

Lowood, J. Grayson, & Co, 
Silica Firebrick Co. 


Walker, I. & L 
Grinding Machines and 
Tools. 
Evana, J., & Co. 
Jackman, J. W., & Co., Ltd. 


London Emery Works Co. 
Sonnenthal, Selig, & Co. 


Hammers (Steam). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Thwaites Bros.. Ltd. 


Hay Band 
Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd, 
Marshall & Co., Horace P. 


Spinnin 


Hoists. 


Alldays & Onions Pneumatic 


Eng. Co., Ltd 
Davies, T., & Son. 


Jackman, J. W., & Co., Ltd. 
Marshall, H. P.. & Co., Ltd. 
Phillips, J. W. & C.J. 


Thwaites Bros., Ltd. 


THE BUYER’S 


Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J., S Leet 
: vans, J., & 
Jackman, s wv. «+ & Co., Lid. 
Marshall & Co., Horace P. 
Ward, T. W. Ltd. 


Melting Furnaces (il fired). | 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J., & Co 

Jackman J. W., & Co., Lid. 

Marshal! & Co., Horace P. 

Phillips, J. W. & C.J 


Microscopes. 
Swift, James & Son, 


Mould Driers. 


Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Phillips, J. W.& C.J. 
Moulding Machines. 

Rush, Henry C. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 


London Emery Works Co. 
Marshall, H. P., & Co. 
Phillips, J. W. & C.J. 
Pickles, James. 
Pneumatic Engineering 
Appliances Co., Ltd. 
Samuelson & Co., Ltd. 
Simplex Coke Oven 
Eng. Co., Ltd. 


and 


Whittaker, Wm.,& Sons, Ltd. | 


Moulding Machines (Hand 
and Power). 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P, 
Phillips, J. W. & C.J. 
Pickles, James. 


Simplex Coke Oven and 
Eng. Co., Ltd. 
Pig Breakers. 
Evans, J., & Co. 
Jackman J. W., & Co., Ltd. 
Simplex Coke Oven and 
Eng. Co., Ltd. 
Sonnenthal, Selig, & Co. 
Pig-Iron. 
Bradley & Sons, T. & I., Ltd 


Frodair Iron and Steel Co. 
Ltd., The 
Golde ndale Iron Co., Ltd. 


Plumbago. 
Bush, Henry C. 
Cumming, Wm. & Co., 
Purrans, J., & Sons. 
Evans, J., & Co, 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 


Ltd. 


GUIDE. — Continued. 


Plumbago—cont. 


Ol<en, Wm. 
Walker, L. & I. 
Wilkinson & Co., Ltd. 


Thos., 


Pneumatic Tools. 
Jackman, J. W.. & Co., 
Marshall, H. P. & Co. 
tneumatic Engineering Ap- 

pliances Co., Ltd. 
Simplex ¢ ‘oke 
products Co. 


Ltd. 


Oven & By- 


Polishing Sundries. 
London Emery Works Co. 


Publications. 


Eagland & Co., L'd. 


Griffin, Charles & Co., Ltd. 


Pyrometers. 
A ldays & Onio”s 
Phillips, J. W. & C. J. 
Recording Gauges. 


Evans, J. & Co 


Jackman. J. W., & Co., Ltd. 

Philips, J. W & C. J. 
Riddles. 

Bush, H. C. 

Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, Charles, & Co. 

Jackman, J. W., & Co., Ltd. 

Olsen, Wm. 

Simplex Coke Oven and 

Engineering Co., Ltd. 


Wilkinson, Thos. & Co., Ltd. 

Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall " Co., Henge se P. 
Phillips, J. W. ode 


Tilghman's P ded Sand 
Blast Co., Ltd. 
Sand Driers. 
Evans, J., & Co 
Jackman. J. Ww. , & Co., Ltd. 


London Emery Works Co. 


Phillips, J. W.& C.J 
Simplex Coke Oven and 
Eng. Co., Ltd 
Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 


London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co.. Horace P. 
Phillips, J. W. & C. J. 
Simplex Coke Oven and 

Eng. Co., Ltd. 


Sand Riddling. Separating 
and Sifting Machines. 
Evans, J., & Ca, 

Jackman. J. W., & Co., Ltd. 

London Emery Works Co. 

Marshal, H. P. & Co., Ltd. 

Pneumatic Engin ering Ap- 
pliances Co., Ltd. 

Simplex Coke Oven and 
Eng. Co., Ltd. 

Sonnenthal, Selig & Co. 


Sieves. 


Durrans, J. & Sens. 

Evans, J., & Cc 

Hall, Charles, & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Simplex Coke Oven and 
Eng. Co., Ltd. 


Smiths’ Hearths. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Marshall & Co.. H. P., Ltd. 
Samuelson & Co., Ltd. 
Sonnenthal, Selig, & Co. 
Thwaites Bros., Ltd 


Steel Mould:rs’ 
sition. 


Dyson, J. & J. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
Lowood,J.Gray son,&Co.,Ltd 


Spades and Shovels. 


Durrans. J., & Sons. 
Evans, J., & Co 


Ccmpo- 


Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Stone Flux. 
Durrans, J., & Sone. 
Evans, J., & ¢ 
Jackman, J. w. & Co., Ltd 


Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 
Dyscn, J. & J. 


Straw Ropes. 


Bowes, Proctor, & Co., Ltd. 
Evans, J., & Co. 

Hall, Charles, & Co. 
Jackman, J. W., & Co., 
Olsen. William. 
Wiikinson & Co., Thos., 


Ltd. 
Ltd. 


Testing Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall, H. P., & Co. 
Phillips, J. W.& C. J. 
Tuyeres (Firebrick). 


Dyson, J. & J 
Lowood, J. 


A { Ltd, 
Grayson, & Co., 


Welding. Thermit, Lta. 











elvinvale, 


Sunnyside Biacking 


FOR 


(RONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered ~ SHALAGO e Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


(RONFOUNDERS'’ 


hill, Glasgow. 
WORKS— { Wotttinetsn Bincking Mills. Chesterfield. Eng 


Mille, M 


ilies, Falkirk. 


FURNISHERS. 
"EBBSESEISS | 


* Prudence, Glasgow. 
‘Cumming. ‘Whittington Chesterfiela 
Cumming, Blacki 


ng Mi.ls, Camelon.”’ 
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SITUATIONS VACANT AND WANTED. 





~OUNDRY FOREMAN Wanted, age 35-40. Must be 
}- used to piecework.—Apply, stating age, experience, 
LIMITED, Dereham, 


and wages required, to HOBBIES, 


Norfolk. 


OUNDRY FOREMAN Wanted. 
F getic, used to light repetition work. Give experience, 
age, and wages required. to Box 276, Offices of THE 
FoUNDRY TRADE JOURNAL, 165, Strand, Lon !on, W.C., 


Young and ener- 


TOTE . Expert Foundryman will shortly be disen- 
N gaged. Desires position as FOUNDRY MANAGER, 
or similar imports ant place Extensive practical and com- 
mercial experience.—Ad-lress Box No, 280, Offices of THE 
FouNDRY TRADE JOURNAL, 165. Strand, London, W,C. 


GENCY (commission) offered to Gentleman or Firm 
A having Geet. class connection with Steel, Iron, and 
Brass F ounders in the North-West and North of England. 
—Apply, with references, to Box No. 284, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 


FOR SALE AND WANTED. 


kinds of PATTERNS: 
large or small, made to customers’ designs, by 

experienced workmen; accuracy and prompt delivery 

guaranteed,—LAMBERT Bros., Engineers, Snodland. 


pA, rERN-MAK ING. —AI] 


SECOND-HAND. 
OAM MILL, 

as good as new ; £15. 
LO YAM MILL, revolving pan, 5ft. dia., 
THOMAS GREE NWOOD, WATERSIDE 


under-driven, 4 ft. 


self-contained, pan, 


under-driven ; £18. 


HALIFAX. 























PLUMBAGO, 


Foundry Blacking, 
Terra Flake, 
NEW CORE GUM, 


CRUCIBLES. 


CARRIAGE PAID QUOTATIONS, 


WM. OLSE COGAN STREET, 


HULL. 
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FOR SALE AND WANTED. 


( Continued.) 





HE “ECLIPSE” SAND MIXER and GRINDER 

is the best for utilising Old Sand, Core Sands, Loam, 

and other Materials, mixed and prepared at lowest cost.— 
Apply HAuL’s ENGINEERING Co., Hounds Gate Buildings, 


Nottingham. 

W ANTED, for Cash, Brass and Gun-metal Serap 
Turnings, Condenser, and Loco. Tubes, Brass 

Dust, Mixed Metals, ete. —RAPID MAGNETTING MACHINE 

Company, LTp., Crescent, Birmingham. 


ge Age AS GOOD AS NEW. 
No. 4, with 12 in. outlet, Alldays, Ltd. 
No. 5, with 14 in. outlet, Thwaites Bro«., Ltd. 
No. 7, with 24 in. by 19 in. outlet, Thwaites Bros., Ltd. 
All iron revolvers, in grand order. 


THOMAS GREENWOOD, WATERSIDE, 


HALIFAX, 


HAINS for every pur ose, including Mine and 
Incline Chains, Crane and Sling Chains, Stean 


Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—Mtp-Britisu Co., 
Corngraves Works, Cradley Heath. 


15 


new. 
5 ewt. STEAM HAMMER, by Barron, practically new 
and complete, self-actiny, equal to new. 
Apply MARPLE & GILLoTT, LTD., Iron and Steel Mer- 
chants, ete., Sheftield. 


MASSEY STEAM 


CWT. Ngee 
complete, and equal to 


HAMMER, seli-acting 





FIRE BRICKS « CLAY 


CUPOLA BRICKS. 
BEST QUALITY. 





LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 











FRODAIR SPECIAL PIG-IRONS 


For CYLINDERS, LINERS, VALVES, HIGH-PRESSURE CASTINGS of all kinds, 
as well as CHILLED and UNCHILLED ROLLS. 


FORMULAS for MIXING FRODAIR IRONS which haye stood the PRACTICAL TEST of more 
than 25 YEARS will be given gratis. 








The Frodair lron & Steel Co., 


“ FRODAIR, LONDON.” 


Telegrams, 


FENCHURCH HOUSE, 
LONDON, E.C. 


Ltd., 
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WHITTARKER'S '"Proveo MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 














The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 











GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON woRKS, QL DHAM. 




















IMPROVED GORE MAGHINES. 


Capacities, 3/8 in. to G in. 


ROTARY TYPE :— 
Two feet of perfect core 
in 10 seconds. 
Improved worms. 
Cheap mixtures. 
Excellent results, 


PISTON TYPE :— 


Recommended for large gizes. 
Ordinary sand. 
Dead length. 





Round, square, oval, ob- 
long and other sections 
on either machine. 





Further particulars and 
sample cores on applica- 
tion, 





————— 


Adopted by British Admiralty, Railway Companies and others throughout the country 
and abroad. 


HORACE P. MARSHALL & CO., LEEDS. 





3i4 
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—% NAME. DESCRIPTION. a DDbESS. TELEGRAPHIC ADDRESS. TELEPHONE xO, 
338 | Alldays & Onions, Ltd.... a eve | Foundry Plant = ; Birmingham .. sn ane .. | Alldays, Birmingham | 328 Victoria 
C. ii. | Bradley, T. & I., & Sons, Ltd. . | Pig-Iron i is Darlaston _.. - a“ - : _ 
C. iii. | Buffalo Forge Co, oa Fans and Blowers ‘ Caxton House, London _... Buffaloes, London .. | Vietoria 420. 
Bush, Henry C. ... a eee .. | Foundry Specialists .. | The Strand, Derby ... ove Bushes, Derby 


Nat. Tel. 143 & 
387 


ae 
39) | Cumming, William, & Co., Ltd. .. | Blacking Manufacturers Maryhill, Glasgow ‘ Prudence, Glasgow... | P.O. M. 25 
Davies, T., & Sons oe -_ -. | Cupolas ... | West Gorton, Manchester .. | Tuyere, Manchester ... | 70 Openshaw 
387 | Durrans, Jas., & Sons .. . Fountey Equipme nt Penistone, nr. Sheffield Durrans, Penistone - — 
338 | Dyson, J.&J.... - na .. | Ground Gannister .. Sheffield : = i ‘ Dyson's, Stannington 702 Sheffield 























] | 
335 | Elders’ Patetics © ollieries Ltd, | Foundry Coke ss Cardiff oe on . .. | Elder, Maesteg | 10 
344 383) Evans, J., & | Foundry Requisites. .. | Manchester .. a - -- | Ladles, Manchester | 2297 
391 | Frodair Iron rs Steel Co, ‘Ltd. | Pig- Iron ft 5, Fenchurch Street, E.C... a Frodair, London | - 
342 | Everett & Co, | Minerals, Chemicals and | 40, Chapel Street, Liverpool .. | Persistent, Liverpool . | a Central (3 
Alloys | ines) 
339 | Goldendale Iron Co., Ltd. : -. | Pig Iron ' Tunstall, Stoke-on-Trent ... . _ - 
Griffin, Chas., & Co., Ltd. = -» | Publications ... “ Exeter Street, Strand, W.C. — _ 
340 | Hall, Charles & Co. a ‘a , Foundry Requisites , Dantzic Street, Manchester , _ = 
337 | Harris & Pearson... om .. | Cupola Linings Stourbridge... fe ‘ .. | Fireclay, Stourbr es 7 Brierley Hill 
338 | Hislop, R.&G. ... i ov .. | Gas Engineers ia ... | Paisley _ a . .. | Gas, Paisley ‘ ... | 331 Paisley 
C, iv, | Jackman, J. W., & Co, ... - - | Foundry Requisites.. ... | Caxton House, 8.W. a .. | Molders, London :.. | 30 Victoria 
Jenkins, W. J., & Co. ... ens -- | Gas Cleaning Fans ... me Retford . on - —_— 

391 | King, Bros. oe we on .. | Cupola Bricks Stourbridge on — - 

342 | Korte, C. ... on - on .. | Cast Iron Borings Br ‘que tted| Standard Buildings, Leeds os — 

388 | London Emery Works Co., Ltd. .. | Foundry Requisites Park, Tottenham “s . Naxium, London .. | 99 Tottenham 

386 | Lowood, J. Grayson, & Co., Ltd. ... | Ganister, C upola Blocks, &c. | Deepear, nr. Sheffield ‘ Lowood, nr. Sheffield 18 Stocksbridge 
Marshall, H. P.,&Co.... —.. .. | Core Machines sf ss . | Specialty, Leeds ... | 1909 Leeds 

340 | McNeil, Chas, _... sab ae .. | Steel Ladles .. nae | Kinning Park, ‘Glasgow a ; McNeil, Glasgow X 155 

391 | Olsen, William _... : oe .. | Plumbago and Blacking | Cogan Street, Hull ... we oe | _ om 

— | 

340 | Phillips, Chas, D. oan ai .- | Foundry Core Ovens ... | Newport, eeeataniee | Machinery, Newport ... | 18 & P.O. 576 

342 | Phillips, J. W.&C. J. ... ole .- | Foundry Requisites... .. | 23, College Hill, ; Colloquial, London __... 10122 Central 

392 | Pickles, Jas, Moulding Machines .. | Victoria Works, Br udford | .. | Pickles, Laisterdyke ... | 1109 

C, iii, | Plasti- Kion o., The : Iron Cement .. .. | Caxton House, 8S. W. | ont - 

340 | Pneumatic E ng. Appliances Co. , Ltd. | Pneumatic Appliane es... | Palace Chambers, Westmntr. 8. W Pneumogram, London... | 856P.0. Victoria 
Samuelson & Co., Ltd. ‘ ... | Blowers . Fe , Banbury Samuelson, Banbury .. -— 
Selson Eng. Co., Ltd. , Core-making Machines... | 85, Queen Victoria Street, E.C. Selig, London .. 341 Bank 
Stonehouse Works Co. .. sid .. | Wood, Wool, Core Ropes ... | King Edward's Rd., Birmingh: im | Tail yoard, Birmingham 3069 C1.(3 lines 

385 | Thermit, Ltd. | Welding bes , Martin's Lane, E.C. .. | Fulmen, London 3719 Central 

C. ii Tilghman’s Patent Sand Blast Co Ltd. | Sand Blast Apparatus oa ath, nr. Manc hester $ Tilghmans, Altrine ham 1 
343 | Thwaites Bros., Ltd. : : Foundry Plant 2 é Bradford , : .. | Thwaites, Bradford ., | 325 Bradford 
341 | Vaughan & Sons, Ltd. .. = a Cranes ... : _ - West Gorton, Manchester = 
C.i, | Walker, L&I. ... os . Foundry Blackings ... .. | Rotherham se _ - 
Ward, T. W. Ltd. ‘ . Cupolas, Loam Mills, &c. .. Albion Works, Sheffield .. -- | Forward, Sheffield  .., | 189, 1472, &c 
392 | Whittaker, W. , & Sors, Ltd. - | Moulding Machines Oldham we . _ _ 
341 | Wilkinson, Thos., & Co., Ltd. .- | Foundry Requisites... | Middlesbrough ee ste ° Blacking. Middlesbro, | 419 


| <a 














STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 








Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of tetas Quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘' FIRECLAY, STOURBRIDGE.” Telephone :—Ne. 7 Brierley Hill. 
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Sole Makers of *“*‘PEHRSON’S PATENT 
STEEL MOULDERS' GREENSAND.’’ 


GROUND CANNISTER, STEEL MOULDERS’ COMPOSITIONS, SILICA CEMENT. 














Gannister Bricks, Fire Bricks, Stoppers and Nozzles. Crucible Clay for all Purposes. 


J. & J. DYSON, SHERFATTERCLIFFE ROAD, SHEFFIELD. 


Telegrams—*‘ Dyson's, STa TON.” Telephone—No. 702 SHEFFIELD. 











EFFICIENT AND ECONOMICAL HEATING oF FOUNDRY STOVES, 
ANNEALING OVENS, FURNACES, &c. 


R. & G. HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 














FOUNDRY PLANT. 
“RAPID” CUPOLAS. 


“Climax” Roots’ Blowers. 





FANS. CORE OVENS. 
MOULDERS’ TOOLS AND BELLOWS. 
EMPIRE OIL-FIRED ROLLING FURNACE. 
Empire Air Furnace, 


FOR MELTING BRASS, CUNMETAL, CAST IRON, &o. LADLES, &e. 


MLLBATS & ONIONS, o22-::. Co., Ltd., 


“68, Holborn Viaduct, Great Western Works, 
LONDON, E.C. BIRMINGHAM. 
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GOLDENDALE CYLINDER 


PIG IRON. 
manors: GOLDENDALE IRON CO., 


TUNSTALL, STOKE-ON-TRENT.  ccctanitonea 1844). 














Hard, Close Grey Pig-lron. 


Exceedingly Fluid when Melted and Easy to Machine. 


‘UNRIVALLED for SOUNDNESS and GOOD WORKING 


PROPERTIES. 


Specially Suitable for HIGH-CLASS GAS, STEAM, and 
HYDRAULIC CYLINDER CASTINGS. 


ret wattyor MOTOR CYLINDERS. 


Contraciors to the ADMIRALTY, Principal RAILWAY COMPANIES, 
and GOVERNMENT CONTRACTORS. 





>: 











Selling Agents:— 


WESTOBY & RAWSTRON, 2 _SORN EXCHANGE MANCHESTER, 
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PNEUMATIC ENGINEERING APPLIANCES Co.,Ltd, "¥sis22" 


“HERMAN” 


PNEUMATIC JARRING 
MOULDING MACHINE, 


BRITISH MANUFACTURE. 


~_ 


This Machine will make perfect deep 
or shallow moulds in a few seconds. 





» NO RAMMING OR PRESSING. . 





IN USE ALL OVER THE WORLD. 


WRITE FOR PARTICULARS. — mmm 





West minster, 
LONDON, S.W. 








NT UNBREA 
ee 


Be 
c= 
BSEsS 


gs322¢ 


oat bh 


ERE: 
Besesess 
anes = 


K >" 
Mined no 
GlLasaow- 


Gan also be made in Aluminium. 





CHAS. HALL & C0., 


FOUNDRY REQUISITE 
MAKER, 


DANTZIC ST., MARCHES Se. 


STEEL WIRE BRUSHES. 


Chaplets and Studs a Speciality. 




















CHARLES D. PHILLIPS’ 


THE ‘ORIGINAL FIRM 
— Ee stablished 1867. —_ 


Re atered ont Im roved 
ogi= Me ast Pp 


FOUNDRY 
CORE OVEN 


built in wall. 
Head Office—- - 
EMLYN WORKS, 


NEWPORT, MON. 
(And Gloucester). 

















EsTABLISHED 42 YEARS. 
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| Readers desiring analyses of :— 
A N A L Y SI S PIG-IRONS, CASTINGS, ALLOYS, and all 


METALLURGICAL PRODUCTS. 


in the 


should address their samples to 


Foundry. The Editor of the Foundry Trade Journal, 


165, Strand, London, W.C. 


Arrangements have been made for carrying out this work at the following 


SPECIAL OFFE R low charges : 


Det-rmination of 1 Constituent nies 6s. 6d. 
to Readers of ths - » 5 Constituents... £1 5s. 


Nore :—This offer is to subscribers only. Therefore, unless the reader is 


Foundry Trade Journal. o smears, Sane to See ene. the name of the agent supplying the 




















VAUGHAN’S sraveiine GRANES. 























| UU 4 
— ee SPECIALLY DESIGNED | ‘°° a 


ELECTRIC. FOUNDRY WORK. HEAVY LOADS. 
VAUGHAN & SON, L2 | WEST GORTON-w. 


CRANE BUILDERS. MANCHESTER. 























ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 





‘*CARLTON’” PATENT 


: SPECIAL 
CARLTON BLACKINCS 


BLACKINC 


may not be the cheapest but it is the BEST and ONLY reliab’e “ALL ROUND” 
FOR Blacking on the market. It is extensively used in Great B:itain and Colonies for Flat and HEAVY 

STOVE WORK Round Stove and Range Work, Baths, Furnace Pots, Jobbing Work up to 40 tons, Light ENCINEERIN 

BATHS. et and Heavy Engineering Castings, Ingot Moulds, &c., &c. s 

Send for Free Trial Sample and Price, 


THOMAS WILKINSON & 6O0., LTD., miboLessroucn. 
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Ferro: Silicon so: s. 

Aluminium 299: ( hair Round Sticke 
Silico-Manganese { [272 22"Garbon maximum. 
Ferro-Chrome °77°* & ** ‘Gabor maximum. 


EVERITT & Co., 40 Chapel Street, Liverpool. 


Telegrams :—‘‘ PERSISTENT.” Telephone No, 1134 CENTRAL, 3 Lines. 














REGARDING FOUNDRY EQUIPMENT. 








However Careful you may be in your choice it is 
os not unlikely that you will buy 
the wrong plant at the finish. 








We know of no firm manufacturing all the equipment required 
in the Foundry. This is impracticable, the range extending as it 
does from Pyrometers and Testing Machines to Sand Mills ; and 
from Rumblers to Chaplets and Studs. We can save you the risk 
of experiment as We have bought most of it, and so we are able to 
guarantee everything we sell. | Many good machines are made by 
little known firms specializing in one line. We have been able to 
satisfy rigid inspection on contracts recently executed for H.M. 
Government, The Crown Agents for the Colonies, The Italian 





‘ The Portable Mould Drier 
Government, The Imp. Jap. Navy, Railways and Dockyards at described in our Foundry 


home and abroad, &c. Catalogue. 





J.W. & 6. J. PHILLIPS,” ** “*eneon: eco" 








CASI [RON BORINGS BRIQUETTED 


ey A& Saas FOR PARTICULARS, APPLY ~ 


 FORALLCASTINGS rer LN C. KORTE,MIME. 


[ee eG) He AWA THE BRITISH METAL & 
REQUIRING STRENGTHS Swi iy We) GENERAL BRIQUETTING CO 


CLOSE GRAINED TEXTURE. Sy ae I STANDARD BUILDINGS, 


i en N\A LEEDS. 
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FOUNDRY 





Roots’ Blowers 


WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 


STEAM HAMMERS, 
FORGE PLANT, 













RooTs BLOWERS, 
“RAPID” CUPOLAs, 
FOUNDRY PLANT. 
CENTRIFUGAL PuUMPs, 
AND FANS. 


HIGH SPEED ENGINES 
witrH 


THWAITES Bros. 



































ronseg suemacerio™ Lta.. 
Tue Daasvens? Pesent 
BoiLer FEED Pump. 
CATALOGUES on APPLICATION. B R A D F O R D ‘ 
— ~ ¢ 
(7 > 
LADLES, HOISTS, 
PLATFORMS, 
| JIB CRANES, Etc. 
= a 

















London Office— 
96 & 98, Leadenhall Street, E.C 
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FOUNDRY 
LADLES. 











FOR STEEL OR IRON. 














In all Sizes. From 28 Ibs. to 50 Ton 


JAMES EVANS & CO., BRITANNIA WORKS, 
vunssciveneree” BLACKFRIARS, MANCHESTER. 














